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UTILISATION OF SCIENTIFIC RESEARCH 


apg a brief study of the history of science 
is enough to convince anyone that there is 
usually a large time lag between the announce- 
ment of a great discovery and its utilisation by 
industry and the common man. At least a 
generation had to pass away before the appli- 
cations of Faraday’s classical researches on 
electromagnetism or Curies’ researches on 
radium reached the people. Even in the recent 
instance of penicillin, nearly eight years elaps- 
ed between Fleming’s initial discovery and the 
subsequent work of Florey and Chain. 

A reasonable time lag in such instances is 
perhaps understandable, but it is clear that in 
most cases it could be made considerably 
shorter. In fact, it was emphasised during the 
British Commonwealth Scientific Official Con- 
ference in 1946 that research itself may be in 
vain unless definite steps were taken by scien- 
tists to see that the results of scientific work 
of potential value to humanity do not lie un- 
used in technical papers and government 
archives. Research organisations or associated 
bodies, it was suggested, must accept the res- 
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ponsibility for the utilisation of their results. 
As Sir Henry Tizard observed in his presiden- 
tial address to the British Association in 1948, 
“it is not the general expansion of research 
that is of first importance for the restoration of 
industrial health, and certainly not the expan- 
sion of government research remote from the 
everyday problems of industry; what is of 
first importance is to apply what is already 
known”. 

In this connection, the Report (now pub- 
lished in book form*) presented to the British 
Commonwealth Scientific Conference held in 


* Utilisation of Scientific Research; Report 
compiled and edited by Vera Connell, in collaboration 
with the British Commonwealth Scientific Offices 
(London). (Butterworths Scientific Publications), 1954, 
Pp. 212, Price 21s4. In addition to a review of the various 
methods adopted to make the results of research widely 
known and more capable of immediate application, the 
volume also contains a series of appendices on the 
organisation of Government research institations through- 
out Commonwealth and an account of the methods 
employed to encourage the utilisation of the results of 
their research 
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Australia in 1952, contains many valuable sug- 
gestions and is worth our careful study. 

The obstacles to the practical application of 
the results of research, the Report observes, 
may range from the ‘pure’ scientist’s conviction 
that research and publication is an end in it- 
self, through the managerial board’s fear of 
plant obsolescence and heavy capital expendi- 
ture, to the possible non-co-operative attitude 
of foremen and trade union officials who see a 
threat to working conditions. At the other end 
of the scale, there have been cases, particularly 
in the development of new antibiotics and hor- 
mone drugs, where premature publicity has sti- 
mulated public demand before a manufactur- 
ing process has been perfected, and has even 
prejudiced complete scientific evaluation of the 
discovery. 

The publication of the results of scientific 
research, no doubt, constitutes an important 
stage in scientific research, but in the present 
context of growing public consciousness, it 
would be a great gain if the scientific worker 
realises that there is still much ground to be 
covered between the publication and its appli- 
cation. As for the economic and psychological 
factors associated with resistance to change on 
the part of industry and the laity, these need 
to be carefully analysed and allowed for. In 
fact, the Report emphasises that official scientific 
organisations are unlikely to be successful in 
this direction unless they enjoy the confidence 
of those responsible for organised industry, in- 
cluding chambers of commerce and the industry 
on the one hand, and trade unions on the other. 
The possibilities offered by educational methods 
of bringing home to the industrialists and 
others of employing more scientists and tech- 
nologists at all levels should also be fully ex- 
plored. 

It is of interest to consider here to what 
extent the conventional methods in use at pre- 
sent—such as publication, abstracting services, 
etc., may be expanded into something more 
positive and depending to a large degree on 
personal contacts. 

In regard to this issue, the recommendations 
made by the Special Committee on Information 
Services are worth quoting: (a) Publications: 
These should be issued, not only as papers for 
other scientists, but also in forms suitable for 
various levels within industry, e.g., managing 
directors, plant engineers or foremen, as appro- 
priate. (b) Films, exhibitions: These may 


profitably include travelling exhibitions and 
demonstrations and Open Days at research 
institutions. (c) Information Services: 


These 
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should aim wherever possible at giving techni- 
cal as well as scientific information. (d) Trainee 
Schemes: A number of research institutions 
have found it useful to encourage their staff 
to take part in the teaching work of technical 
colleges specializing in the techniques of their 
industries. Some also arrange to great advan- 
tage conferences of managers, industrial 
engineers and foremen as a means of spread- 
ing information on new techniques of pro- 
cesses. (e) Use of Consultants: While in most 
countries paid consultants are employed by 
individual firms to advise on improvements, 
some research institutions have found it useful 
to provide, particularly for the smaller firms, 
industrial liaison staffs, whose duty it is to 
visit these firms and advise on improvements 
based on the best practice of the industry. 

The’ problems connected with the translation 
of a piece of research into a form serviceable 
to humanity are perhaps greater in our coun- 
try than elsewhere, but we feel that a great 
beginning has been made in this direction by 
the establishment of a network of information 
services at each of the National Laboratories. 
The institution of the National Research Deve- 
lopment Corporation (recently announced by 
the Government of India), with the primary 
object of undertaking in the public interest 
development to the production siage of scienti- 
fic discoveries made in government research 
laboratories, universities and elsewhere, is in- 
deed a welcome move in this direction. The 
Indian Scientific Documentation Centre estab- 
lished in 1952 with the collaboration of the 
UNESCO also deserves mention in this connec- 
tion. 

In a brief notice like the present one, it is 
hardly possible to do any justice to the host 
of issues raised by the application of the re- 
sults of research. However, considering the 
time and energy which go into the working 
out of a research programme, it would indeed 
be a pity if the results thereof should remain 
unused. Men of science have no doubt a res- 
ponsibility in this matter, but we should be 
sadly overstating the case if their responsibi- 
lity can in any way be regarded as greater 
than that of industry, management and labour. 
The whole-hearted co-operation by all sections 
of the community is therefore essential in mak- 
ing the best possible use of scientific research; 
but to give effect to it requires, in the words 
of the Report, conviction of its necessity, con- 
tinuous and close attention to its operation, 
imaginative but realistic choice of the methods 
to be used, and persistence in their application. 
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THE ANTI-PROTON 


A‘ the American Physical Society Conven- 
tion held in Seattle recently, Dr. Marcel 
Schien of the Chicago University reported that 
he observed a peculiar ray track through the 
pack of photographic plates sent in a balloon up 
to 10,000 ft. to be exposed to powerful primary 
cosmic radiation. The track was a bundle of 
slim V’s made by pairs of negative and posi- 
tive electrons, and there was no trace of larger 
charged particles (e.g., protons) usually pre- 
sent. His tentative conclusion is that some par- 
ticles had hit the film pack with energy of the 
order of 1015 electron-volts. 

This energy is more than 1,500,000 times the 
energy of the particles shot out by the Univer- 
sity of California’s powerful bevatron, and 50 
million times the energy of splitting uraniu:n 
atom in an atomic bomb. What had caused the 
ray track is most probably an illusive particle 
called an anti-proton (negative proton), which 
theoretical physicists have long guessed about, 
but never observed. Dr. Schien believes that 
it hit an ordinary proton in the aluminium 


wrapping of the film pack and that the two 
particles annihilated each other, turning all of 
their mass into energy. ‘The peculiar track 
was made by the enormously powerful gamma 
rays thus produced, which created electron- 
positron pairs as they streaked away from the 
site of the collision. 

Dr. Schien has no theory about the possible 
origin of the anti-protons. But according to 
him it is quite possible that remote stars may 
be made of “reversed matter”, whose atoms 
have negative anti-protons in their nuclei and 
positrons (positive electrons) revolving around 
them. The reversed matter would send out the 
same kind of light as ordinary matter. It would 
behave itself normally as long as it stayed 
there. But if particles from an anti-proton star 
should wander into a region, like the earth’s 
atmosphere, where the other kind of matter 
abounds, an encounter of the above type is 
quite probable, resulting in the production of 
gamma rays. 


ATOMIC BATTERIES 


A new method which, makes it possible to 
convert atomic energy directly and simply 
into small but usable quantities of electrical 
energy sufficient to operate a transistor has been 
announced by the Radio Corporation of America. 

The new type of battery consists of a radio- 
active source to which is coupled a wafer of 
s2mi-conducting crystal (germanium or silicon). 
An impurity material has been alloyed into the 
crystal to form a junction. The junction is 
similar electrically to those used in a junction 
transistor, but is considerably larger, with an 
area of 1/20th of a square inch. 

In the battery, 1/300th of a cc. of radio- 
active strontium is spread in a thin layer 
against the junction wafer. The layer of 
strontium bombards the semi-conducting crystal 
wafer with several billion electrons per second. 
As the electrons penetrate the wafer, they 
release many more electrons, an average of 
200,000 for each bombarding electron. These 
released electrons flow across the wafer’s junc- 
tion producing a voltage which can be applied 
to an electronic circuit and cause a current to 
flow. 


When connected to the transistor oscillator 
circuit, the battery’s 1/5 volt potential provides 
a current of 5 microamperes, an output of 
approximately one millionth of watt. The best 
efficiency of energy conversion so far obtained 
exceeds 1 per cent., i.e., the ratio of useful elec- 
trical power developed by the battery is at least 
1/100th the energy of the beta particles as they 
leave the radioactive source. The greater part 
of the original energy is lost as heat in the 
crystal wafer. As present techniques are re- 
fined, an efficiency of 10 per cent. appears to 
be a reasonable goal for such devices. But 
greater power can be achieved by increasing 
the present quantity (50 millicurie) of stron- 
tium-90 or by placing a number of such units 
in a single container. 

An aspect of atomic batteries that has yet to 
be determined accurately is the extent of the 
effect of the beta radiation on the crystal 
wafer: for it is well known that the crystal 
structure of any substances is gradually da- 
maged by bombarding electrons. Further re- 
search would seem called for to minimize these 
effects. 
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AN UNUSUAL APPEARANCE OF DESERT LOCUST SWARMS ON THE MALABAR 
COAST IN OCTOBER 1952 


Y. RAMCHANDRA RAO 
: Retired Entomologist, Bangalore 


1. Tue Species or Locust CONCERNED 
N October 1952 locust swarms were reported 
along the West Coast of Madras on a fairly 
wide front—extending over a stretch of nearly 
300 miles—from near Mangalore (13°N. Lat.) 
in the north to very near Quilon (9°N. Lat.) 
in the south. Although there was no definite 
mention of any date on which the swarms 
were first noticed, flights had doubtless occur- 
red between the 12th and the 14th October and 
by the 15th most of the locusts had been killed 
off by birds. Locust wings are said to have 
been found strewn in abundance on the ground 
wherever flights had occurred. Apparently, the 
greater part of the migrating swarms had been 
drowned in the sea and those that reached land 
were in too exhausted a condition either to 
damage crops or even to escape the attacks of 
birds. 

As the specimens received at Coimbatore had 
been provisionally identified as the Bombay 
Locust (Patanga succincta Linn.), it was pre- 
sumed that flights of this locust had had their 
origin in Bombay State, but enquiries made of 
the Agricultural Entomologist, Poona, in the 
matter elicited the information that there had 
been no signs either of locust breeding or of 
any kind of swarms in the Bombay area. As 
no swarms were said to have occurred even in 
Goa territory, the origin of the Malabar flights 
became involved in a sort of profound mystery, 
which became resolved only in July 1953, when 
the writer visited Coimbatore and found that 
the samples received were, in reality, only the 
pink-coloured, immature, gregaria phase indi- 
viduals of the Desert Locust (Schistocerca 
gregaria Forsk.) (Rao'). 

2. POSSIBLE ORIGIN OF THE MALABAR SWARMS 

An examination of the locust bulletins issued 
by the Director, Locust Control in India, made 
it clear that no swarms had been reported at 
this time from any of the areas adjoining the 
Madras State. Locust-breeding had occurred 
in the desert areas of Rajasthan in August- 
September 1952, and locusts that had escaped 
destruction had been forming swarms that were 
flying out of Rajasthan by the end of Septem- 
ber and the beginning of October into the Pun- 
jab areas in the north, into Uttar Pradesh and 
Central India to the east and into north Bom- 
bay, Kutch and Saurashtra to the south. The 
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FIGs. 1 to 3.—Showing the Trajectories of the probable 
line of flight cf hypothetical locust swarms reaching 
Kozhikode (Calicut) at 8 a.m. on 12th October 1952 at 
different heights above sea-level. The lines have been 
worked out by tracing them back in accordance with the 
direction and velocity of air-flow recorded at heights of 
1,000 ft., 2,000 ft. & 3,000 ft. above sea-level respectively 
for every period of eight hours in the areas concerned. 
It may be noticed that, while the trajectory at 1,000 ft. 
was not helpful, those at 2,000 ft. and 3,000 ft. led to 
the Kutch and Kathiawar areas, indicating them as places 
of origin. 
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nearest areas from which the Malabar swarms 
could have been derived was evidently the 
Kutch Coast. A cursory examination of the 
synoptic charts of the India Daily Weather 
55 6 75 


N 


PAL 
\ 


Fic, 4 \ 
Low 
N 10) 
1008 
5 
0-52 
es 
2 


Ss. 


FIG. 6 > \ 


FIGS, 4 to 6.—Synoptic Charts showing the pressure 
distribution and the isobaric patterns that prevailed on 
the 7th, 8th and 9th October 1952 along the West Coast 
of India and on the Arabian Sea. On the 7th and the 
8th, a low pressure trough prevailed off the Konkan- 
Kanara Coast of Western India, which induced strong 
North-easterly winds to the west of the trough, 

Reports of the period concerned indicated that 
the development of an incipient depression 
along the Konkan-Kanara coast at the end of 
the first week of October 1952, had possibly 
helped in the transference of swarms from the 
Kutch area to the Malabar Coast over the 
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Arabian Sea to the west of the low pressure 
trough, thereby leaving the intermediate coastal 
area unaffected. 

In this connection, attention may be drawn 
to the description (Waloff*) of a case of long- 
range migration of the Desert Locust that had 
occurred in October 1945 across the sea from 
Southern Morocco to Portugal and Spain under 
the influence of a depression in the Atlantic. 
Rainey and Waloff* have further clearly shown 
that it is possible to interpret various observa- 
tions recorded in respect of flights of swarms 
in the Gulf of Aden area with the help of 
trajectories of movements of air-masses and 
thereby trace them to their origin. With the 
object, therefore, of making a similar detailed 
study of the meteorological conditions of the 
period concerned, the Meteorological Office at 
Poona was approached for help in the matter 
and a visit was paid to Poona during the second 
week of June 1954. All available data in res- 
pect of the Malabar visitation were discussed 
with the officers of the Meteorological Office 
and their kind help secured in the matter of 
their correlation with recorded weather data. 
3. ANALYsIS OF Data ON Locust MOVEMENTS 

IN RELATION TO WEATHER 

(a) Conditions in Rajasthan during the first 
week of October 1952. As a rule, monsoon 
withdraws from Rajasthan by the first week 
of September, after which this region becomes 
an area of drought characterised by fairly high 
temperatures and low air humidity—conditions 
uncongenial to locusts, which they usually try 
to escape from. The temperature and humid- 
ity conditions observed in the West Rajasthan 
areas between the 3rd and the 12th October 
1952 are given in Table I. 


TABLE I 

Max. temp. Rel. Humidity at 

Detes Deg. F. 5-30 p.m. in % 
Oct. 3 101 to 106 18 to 48 
gl 100 to 106 13 to 70 
os 5 101 to 105 12 to 35 
go @ 103 to 109 12 to 38 
a 7 97 to 107 12 to 45 
— 89 to 101 28 to 38 
Ue 9 to 98 20 to 55 
a’*s 99 to 102 17 to 52 
99 to 105 18 to 53 
“, 98 to 102 8 to 72 


From the above data, it would be seen that 
the uncongenial conditions that prevailed bet- 
ween the 3rd and the 7th October were con- 
ducive to the taking off of locusts from the 
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area, whereas somewhat milder conditions were 
met with from the 8th to the 12th in Raja- 
sthan. 

(b) Swarms recorded during the first fort- 
night of October 1952 in the North Bombay, 
Kutch and Saurashtra areas: 

(Extracted from the Locust Bulletin of Direc- 
tor, Locust Control in India for fortnight 
ending 15th October 1952.—Vol. III, No. 19.) 

North Bombay Area: Palanpur Dt.: 2nd to 
llth October: Several swarms noted in 
Vav, Tharad, Palanpur, Deodar, Deesa, 
etc. Talukas; Mostly pink. Many NE to 
SW in direction. 

Mehsana Dt.: Radhanpur Tq. 6-10 Oct. Pink 
Swarms: NE-SW. 

Ahmedabad Dt.: Viramgam Tq. 
Pink swarms. 

Kutch Area: Bhuj Tq. 8th October. Pink 
swarms; NE-SW. 

Khavda Tq.: 3-4 Oct. Pink swarms. 

Adhoi Tq. 7-8 Oct. Pink swarms: NE-SW. 

Abdassa Tq. 8th Oct. Pink swarm: NE-SW. 

Nakhtrana Tq. First week of October. Pink 
swarms. 

Mandvi Tq. 7-9 Oct. Pink swarms: NE to SW. 

Lakhput, Mundra, Rapar, Khadir, Bachau 
and Anjar Talugas: 7th Oct. Pink swarms 
NE to SW in direction. 

Saurashtra Area: Halar Dist. Jamnagar Tq. 
6th Oct. Pink swarms. 

Khambalia Tq.: 6th, 8th Oct.: N to S. 

It may be seen from the above that pink 
swarms had begun to enter the north Bombay 
and Kutch areas from the 3rd October and that 
the largest number of swarms were noted in 
the Kutch area on the 7th and the 8th, the 
direction of flights being north-east to south- 
west. 

(c) Possibility of Migration Flights from 
Kutch to Malabar. From the data mentioned 
above, it is obvious that numerous locust 
swarms had taken off from the coastal areas 
of Kutch on the 7th and the 8th October 1952 
and had probably been carried by the preva- 
lent high winds over the sea in a south-western 
direction. As to the swarms reported on the 
Malabar Coast, there is no exact information 
as to the date on which they were first sighted, 
but there is little doubt that they had reached 
the coast between the 12th and the 14th Octo- 
ber. As crews of steamers calling at Calicut 
at that period are said to have seen large sheets 
of drowned locusts in the sea, the swarms had 
evidently come flying across the Arabian Sea. 
The problem on hand is to find out whether by 
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tracing back their line of flight, their origin 
can be located. 

Locusts are comparatively slow of flight and 
are incapable of covering large distances by 
their own efforts. It is evident, therefore, that 
in the present case they had been transported 
across the seas by the prevailing wind currents. 
Measurements of air-currents at different 
heights are being made 2 or 3 times a day, at 
selected points covering a large area of country 
and on the basis of these data, a set of lines 
of air-flow covering the whole area can be 
worked out, which may be held to be valid 
for about 8 hours. On the basis of these sets 
of lines and of the known velocity of wind, 
the course of flight that should have been taken 
by a swarm arriving at Calicut on the 12th 
October 1952 was successively traced back for 
every 8 hours. In this way, trajectories of air 
movements at heights of 1,000’, 2,000’ and 
3,000’ were separately plotted out and are 
shown in Figs. 3, 2 and 1 respectively. These 
clearly show that the swarms had been carried 
at levels higher than 1,000’ and very probably 
at heights of 2,000-3,000’ above sea-level. In 
the case of 2,000 and 3,000’, the trajectories 
lead to Kutch and Kathiawar areas, wherefrom 
they should have started on the 7th October. 
The peculiar curve shown by the trajectories 
at levels of 2,000 and 3,000’ was apparently 
due to the influence of a well-marked low pres- 
sure system off the Konkan-Kanara Coast (the 
iso-baric patterns of which are shown in 
Figs. 4 to 6 for three consecutive days), which 
had prevailed in the Arabian Sea on the 7th 
and the 8th October 1952 (but disappeared by 
the 9th) and had induced strong north-easterly 
winds up to a height of 3,000’ and above, in 
the northern parts of the country, especially in 
the Kutch-Saurashtra areas. Owing to the 
development of conditions of desiccation mark- 
ed by a rise of temperature and a fall of humid- 
ity in the desert areas of Rajasthan during the 
first week of October, swarms had begun to 
migrate from the area by the 3rd October into 
Kutch and North Gujarat areas. It is obvious 
that the swarms found in the Kutch-Saurashtra 
areas had been sucked up by the strong north- 
easterly upper air currents that had developed 
on the 7th and the 8th October under the in- 
fluence of the trough of low pressure off the 
Konkan-Kanara Coast and had been carried far 
out over the sea. 

The records of temperatures at different 
levels at Veraval in Table II on the 7th, 8th 
and the 9th October 1952 would indicate that 


temperature on the 8th October. Upper air 
temperatures were also favourable for locust 
flight. 
TABLE II 
Records of temperatures at Veraval 
7-9 October 1952 


Temp. in °F. at 
20-30 hrs, 1.8.T. 
Remarks 


§ 
Dates 
= 


2,000 ft. 
3,000 ft. 


Surface 
1,000 ft. 


Oct. 7 87 Inversion (stable) up to 
500 ft 
84 


Oct.8 95 Stable up to 4,500 ft. 


Super adiabatic (un- 
stable) from 4,500 ft. 
to 7,500 ft. 

Oct.9 98 84 90 90 84 Inversion up to 1,200 ft. 


& 
= 


On the basis of the above data, it may be 
surmised that an emigration of swarms of the 
Desert Locust had occurred from the coasts of 
Kutch and Saurashtra in the course of the 7th 
and the 8th October 1952, and that they had 
been carried by upper air currents across the 
Arabian Sea in the course of 4 or 5 days and 
cast on the Malabar Coast between the 12th 
and the 14th October. It is not unlikely, how- 
ever, thai the great majority of the locusts had 
dropped into the sea out of sheer fatigue, which 
would account for the large sheets of drowned 
locusts found in the sea. In this connection, 
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the temperature distribution over the neigh- 
bourhood was favourable for convection and 
the consequent lifting of locusts into the free 
air, particularly at the time of the maximum 


it may be siated that in the year 1862, there 
is a record of locusts having been similarly 
driven into the sea along the coasts of Kutch. 
According to the Gazetteer of the Bombay Pre- 
sidency (Vol. V, 1880), “Rainfall in 1862 was 
heavy—34”. The rains closed in October with 
a tremendous rainstorm, which not only caused 
damage to crops and life, but also drove locust 
swarms westwards out into the sea. Ship cap- 
tains from Muskat and Zanzibar, some 100 miles 
from Mandvi found the sea covered with their 
dead bodies’. 
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PERFECT CRYSTALS OF PURE IRON 


HE General Eiectric Company have reported 
the development of perfect crystals of pure 

iron, a hundred times stronger than any 
known metallic crystal and inherently resis- 
tant to rust. These perfect crystals represent 
for the first time metals that are as strong as 
theory predicts they should be and, as such, 
“provide a new and exciting dimension in 
metallurgy”. The crystals are metallic whiskers 
about one thousandth of an inch thick and an 
inch or so in length. They were produced in 
the company’s Research Laboratory in Sche- 
nectady, New York, by Dr. Robert L. Fullman 
and Arno Gatti. It is hoped that in time,. 


applied science and technology will find a 
practical use for this form of metal. 


Ordinarily the strength of actual crystals is 
a hundred times or so less than the theoreti- 
cal value. Metal parts used in machinery and 
other equipment similarly fall far short of the 
strength they might theoretically have. This 
is on account of the irregularities in the cry- 
stal on an atomic scale. As against this, the 
perfect crystals which have been made are 
stronger than any previously known metal or 
alloy, and actually attain a tensile strength of 
nearly a million pounds per square inch. 

Moreover, these tiny perfect crystal wires of 
pure iron do not appear to rust. Finely divided 
iron, or fine wires of ordinary iron, rusts al- 
most immediately upon exposure to air. The 
same atomic perfection that gives them strength 
probably also prevents oxidation, 
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MATHEMATICS IN PRINTING* 


book, published by the Oxford Uni- 
versity Press, is the first of its kind and 
deserves a hearty welcome by writers and 
printers of higher mathematics. Writien in a 
simple style and finely printed in a type face 
that is mostly used for scientific, especially 
mathematical work, it should find a prominent 
place on the book-shelf of everyone connected 
with the printing of higher mathematics. 

The book is divided into three chapters, 
writien by different members of the Press, who 
had ample experience in their own fields. The 
first chapter relates very briefly, but clearly, 
how the mathematical “writings are transform- 
ed to the orderliness of a printed page”. The 
author describes the important function of the 
hand compositor, stressing the difficulties he is 
confronted with. The workings of the mono- 
type operating and casting machines have been 
described with the help of figures, pointing out 
their scope as well as their limitations. 

No mention has however been made of the 
“mathematical” keyboard devised by the Lans- 
ton Monotype Corporation of America, which 
‘claims to eliminate 90 per cent. of the hand 
composing. Also the possibility of utilising the 
mono-photo machine for mathematical compo- 
sition could have been hinted at. 

On pp. 14 and 15 are reproduced a “copy”, 
the same in mono-casting and its transfor- 
mation into composed matter ready for print- 
ing. A comparison between the last two clearly 
shows that the maker-up has to remove the 
unwanted types and spaces cast by the machine 
and set the correct ones in their places; he 
has also to add a large number of types with 
proper justification. Considering the time lost 
in operating, casting and removing the un- 
wanted types, and the wages paid to the ope- 
rator and castor, as compared to those of the 
hand compositor, one is convinced that it will 
be economically wise to entrust the intricate 
formule to the hand compositor, leaving only 
text and single-line display formule to the 
operator. 

The first chapter is largely introductory 
while the second chapter contains many valu- 
able suggestions. This is the most important 
chapter of the three. It gives a sort of pater- 

* The Printing of Mathematics, by T. W. Chaundy, 
P. R. Barrett and Charles Batey. (Published by the 
Oxford University Press), 1954. Pp. ix + 105. Price 15 sh. 


nal advice to the novice on preparing his “copy” 
for neat printing. It also recommends some 
new and easy-to-print symbols and notations 
in place of the existing cumbersome ones. 
These suggestions and recommendations, if 
carefully considered and adopted, will, to a 
considerable degree, facilitate the task of the 
printer. Especially, the notation (appearing 
on p. 32) in the field of theory of numbers, is 
worth consideration by mathematicians. 

The third chapter gives systematic and 
detailed instructions regarding the composing 
of mathematics. Though written for the com- 
positors, it deserves careful study by the 
mathematical authors, who should get fami- 
liar with the style of the press. The authors 
of this book are aware of the various styles in 
vogue but differ from them for “good reasons”. 
It would have been better had these reasons 
been stated somewhere very briefly, as it would 
have enabled other authorities to weigh them. 
At the end of the chapter are given a “supposed 
mathematical proof” with marks of corrections 
and the proof after the corrections have been 
carried out. Though the page is flooded with 
corrections, it lacks the following: (i) trans- 
fer of words from a closely set line to previous 
or the next line, and (ii) shifting to the right 
or left (apart from centering). 

The book closes with three appendices and 
an index. Appendix A, giving a sample of legi- 
ble handwriting deserves no comment. Appen- 
dix B gives a list of various Monotype series 
used in mathematical composition and also a 
list of mathematical signs. (The Hebrew 
“Aleph” is unfortunately missing.) This list 
will be of use to other printers to compare 
with their own list of mathematical signs and 
will serve as a useful guide. Appendix C gives 
standard abbreviations of general terms and 
periodicals. This is followed by an exhaustive 
Index. 

The book, on the whole, is a welcome addi- 
tion to books on printing, and should be of 
much use and guidance to printers and authors 
of mathematics alike. We are sure, by the 
time the next edition comes out, photo-com- 
posing would have made tremendous advances, 
and the process in our opinion will lend it- 
self very nicely to mathematical printing. 


The Commercial Printing Press, 
Bombay. 


S. Ramu 
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RAUWOLFIA SERPENTINA 


AUWOLFIA SERPENTINA, an _ ancient 

Indian plant with almost legendary use, is 
causing much stir among medical scientists the 
world over. The varying effects of the crude 
drug, in use for divergent ailments, is sought 
to be explained by recent extensive study by 
chemists, pharmacologists and clinicians. Like 
crude opium, the plant is capable of yielding 
several active principles, which should par- 
tially explain the divergent results. A recent 
issue* of the Annals of the New York Academy 
of Sciences contains comprehensive informa- 
tion on different aspects of the drug and de- 
scribes the chemistry of the drug, its several 
alkaloid and non-alkaloidal active principles, 
pharmacology of a few separated active prin- 
ciples, the endocrine aspects of the drug, its 
clinical application, etc. 


* Vol. 59, Art. 1, pages 1-140. By F. F. Yonkman and 
34 other specialists. 


The main value of Rauwolfia serpentina to- 
day is for reducing blood pressure, when 
pathologically raised. The active principles so 
far studied seem to act centrally on the brain, 
as a sedative and also peripherally through 
autonomic and other mechanisms. 

The elucidation of the exact mode of action 
of distinct active principles of Rauwolfia has 
been a subject of study in several pharmaco- 
logical laboratories and clinical units. The 
issue referred to should therefore provide use- 
ful material not only as background but for 
further elucidation of the subject. The value 
of the compound should be established by find- 
ings of independent workers in the field and 
not only by manufacturing concerns interested 
in it from a commercial point of view. 


Dept. of Pharmacology, V. IswArtaH. 
Medical College, Madras. 


ELECTRONIC TRANSLATION 


USSIAN was translated into English by an 

electronic ‘brain’ recently for the first time, 
in a demonstration at International Business 
Machines Corporation, World Headquarters in 
New York. Brief statements about politics, law, 
mathematics, chemisiry, metallurgy, communi- 
cations and military affairs were submitted in 
Russian to the giant computer IBM 701, which 
turned the sentences into easily readable Eng- 
lish within a few seconds. 

The first step in preparing the electronic com- 
puter to repeat this human performance of a 
mechanical task was to write electronically, in 
plus and minus charges on a magnetic drum 
surface, 250 Russian words and their equiva- 


lents in English. Wherever a Russian word 
had more than one meaning, each meaning was 
given a rulesign. This set of electronic words 
then constituted the dictionary to which the 
‘brain’ could refer. 

The second step in preparing the IBM 701 to 
translate was to store detailed instructions each 
of which have a one to one correspondence 
with electrical charges on the faces of cathode 
ray tubes in the computer. 

Students of language are now for the first 
time justified in undertaking serious study of 
language from a mechanical point of view. They 
have practical reason now for trying to find 
out how language actually functions. 


COLOR X-RAY PHOTOGRAPHS 


ace procedure for taking colour X-ray photo- 
graphs was recently explained to the IRE 
Convention by Professor R. Stuart Mackay of 
the University of California. By taking three 
ordinary X-ray pictures of a pari of the body, 
each time using a different wavelength or 
energy, and then combining these pictures by 
projecting them through different colored 
filters, a single multi-colored image or photo- 
graphic print results. More exactly, the dif-, 
ferences in X-ray absorption characteristics 
are converted into visible colors. 


Professor Mackay also described a related pro- 
cess for locating a given chemical element in a 
body. Here, one alternately observes the body 
by frequencies slightly higher and lower than 
the characteristic absorption. The difference in 
intensity is essentially a measure of the one 
element alone. A typical application would be 
the use of an iodine tracer inserted in the body 
to map out a particular organ. In ordinary 
X-ray pictures, blackening from the tracer 
might not be noticeably different from that of 
the surrounding body, but the color pictures 
would show it up. 
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POSSIBLE DEEP SEA TURBIDITY CURRENT CHANNELS IN THE BAY OF 
BENGAL 


ROBERT S. DIETZ 
U.S. Navy Electronics Laboratory, San Diego 52, California 


N 1948, the steamship Albatross of the 

Swedish Deep Sea Expedition obtained an 
echogram across the eastern Indian Ocean 
while en route to Ceylon along the track shown 
in Fig. 1. The Kelvin-Hughes echo sounder was 


Fic. 1. Chart of the Bay of Bengal showing the 
bathymetry based on+ soundings shown of Hydrographic 
Office Chart No. 5445. The positions of the soundings 
are shown by dots. The track of the A/datross is shown 
along the bottom of the chart and the positions of the 
presumed deep sea channels are shown by circles along 
this track. 


operated part of the time on the “normal scale” 
which gives only a small-scale presentation of 
the bottom topography, resolving only the gross 
topography, and part of the time on an “en- 
larged scale”, which gives a “Blown up” por- 
trayal of the bottom. Frequent use of the en- 
larged scale (in which the paper width of 
about 7” represents 150 fathoms and the paper 
speed is about 15” per hour) showed that the 


sea floor in this region was extremely smooth 
except for the occasional trough-shaped de- 
pressions of the bottom. These are shown in 
Fig. 2. 

The author was first shown these interesting 
features, along with other portions of the 
Albatross echograms, by Dr. Fritz Koczi 
and Dr. Hans Pettersson at the Brus- 
sels Meeting of the International Union 
of Geodesy and Geophysics. It was _ sug- 
gested that these depressions might be some 
type of tectonic feature such as a small graben. 
It was the view of Dr. Pettersson, leader of 
the Swedish Deep Sea Expedition, that the 
smooth bottom in this part of the Indian Ocean 
might be related to an extensive lava flow. 


In support of this interpretation, it was pointed 


out that the bottom seemed hard since the 
piston corer was broken at Station 209 and dif- 
ficulty was encountered in coring at Sta- 
tion 210. The echogram shows little variation 
from a level plain over the area scanned bet- 
ween successive “pings”. It seemed unlikely 
to the writer that a lava flow would be this 
smooth whereas a sedimentation plain might 
be profiles across deep sea channels formed by 
turbidity currents. A recent more detailed 
study of a microfilm copy of the Albatross 
echogram has given sufficient conviction of this 
point of view to publish this short note. The 
author wishes to express his thanks to 
Drs. Koczi and Pettersson for permission to 
utilize portions of the Albatross echograms to 
publish this interpretation. 

For convenience, the depressions are termed 
here Able, Baker, Charlie, Dog and Easy, thus 
using the phonetic alphabet. Able is located 
in the central part of the eastern Indian Ocean 
about 400 nautical miles south-east of Ceylon 
whereas Baker, Charlie, Dog and Easy are 
located in a group about 126 nautical miles 
south-east of Ceylon. Able is especially re- 
markable. It is more than 4 miles across the 
top, it has a depth of 240’, and the sides are 
raised 90’ higher than the surrounding sea 
floor. In the centre a mound is present. Baker, 
Charlie, Dog and Easy are almost a mile across 
and have depth, respectively of 60, 180, 240 and 
30’. The bilateral symmetry of all the depres- 
sions is striking. Of the ten sides shown, only 
the east side of Charlie is not raised. 
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Leveed banks seem to be typical of the deep 
sea channels which are extensions of submarine 
eanyons off California, suggesting that these 
Indian Ocean depressions may be channels. 
Such levees were first noted to be typical of 
the channel extension of La Jolla canyon across 
the gently sloping bottom of San Diego 
Trough.! Buffington? has described many 
leveed sub-sea channels off the West Coast. 
Dill, Dietz and Stewari* have reported that 
portions of the deep sea channel extension of 
the Monetary submarine canyon show levees. 
Through the courtesy of Heezen, the author was 
able to examine the original fathogram,* but 
saw no evidence of levees on this deep sea 
channel. However, Erickson, Ewing and Hee- 
zen® do not report levees from the deep sea 
channel which extends out from the Hudson 
submarine canyon over the deep Atlantic floor. 
Thus, levees do not invariably accompany deep 
sea channels but seem to be commonly asso- 
ciated with them. Recently, the U.S.S. EPCE 
(R) 857 of the Navy Electronics Laboratory 
recorded four deep sea channel-like crossings 
with an Edo echo sounder off northern Cali- 
fornia and Oregon. One channel was traced 
for about 200 miles and, on some crossings, 
was leveed. 

The raised sides of these Indian Ocean de- 
pressions do not preclude the possibility of 
their being tectonic features, but the fact that 
the wider are concave rather than convex up- 
ward makes the possibility that these are col- 
lapsed doomes unlikely. In the author’s opi- 
nion, the most logical explanation is that they 
are deep sea channels forme’ hy turbidity cur- 
rents flowing out from the i‘2y of Bengal. The 
low gradient of the raised sides and the sym- 
metry in profile of the depressions seem to pre- 
clude their formation by mud flows or by tur- 
bidity currents of great volume and nicely ad- 
justed to the gradient of the sea bottom appear 
to be required. Such currents must more than 
fill the channel so that eddies, too small to 
continue on as independent turbidity flows, 
are sluffed off. These must fix with the sur- 
rounding bottom water and slowly drop their 
load of suspended particles. As noted above, 
Charlie lacks a “levee”. Is it not possible that 
this well-developed “levee” formed on the out- 
side of a turn in a channel where any over- 
flow would take place over the outside bank ? 

It may appear to some readers that turbidity 
currents have been too widely invoked as a sea 


floor process in the past few years. It is well 
known, however, that a very slight increase of 
Salinity or a decrease of temperature of a water 
mass with respect to the surrounding water will 
cause it to underflow the surrounding water, if 
the mass of water with increased density is 
large. Bell® showed that an increase in the 
volume of stream-fed cold water entering Shaver 
Lake greatly reduced mixing. If there is suffi- 
cient internal turbulence, to prevent the set- 
ting out of particles, it is reasonable to expect 
that a mass of water with its density increased 
because of temperature or salinity. It is pos- 
sible that these water masses which are pre- 
sumed to flow in these channels are in part 
impelled by, and possibly initiated by a water 
mass with low temperature and/or high sali- 
nity, but sediment must be a contributing fac- 
tor in order to account for the build up of the 
leveed banks. 4 
Referring to Fig. 1, it can be seen that the 
topography of the Bay of Bengal is extremely 
simple. It has the form of a smooth southward 
sloping plain with a gradient of about 1 fatho- 
gram per mile. This simplicity of shape sug- 
gests that the sea floor here has been tecto- 
nically stable for a long period of time and 
that the initial tectonic irregularities have 
been largely masked by sedimentation. The 
uniform gradient suggests that this gradient is 
determined by the profile of equilibrium of 


- some sea floor process. Could not this process 


be turbidity currents? If so, one would ex- 
pect a north-south system of channels to be 
present throughout the entire Bay of Bengal. 
Is it not even possible that Able is a channel 
continuing northward, normal to be region 
slope, and eventually tying into the mouth of 
the enormous Ganges submarine canyon 1,100 
nautical miles away. This possibility is made 
more plausible when one considers that Able 
is about eight times as wide and five times as 
deep as the Mississippi is (below its raised 
sides) in the vicinity of New Orleans. 


. Menard, H. W., and Ludwick, J., Soc. Eccn. Palecn. 


and Miner. Special Publ., 1951, No. 2, 2-13. 

2. Buffngton, F. C., Jeur. Geology, 1952, 473. 

3. Dill, R. R., Dietz, R. S., and Stewart Harris, 
Bull. Geol. Soc. Amer., 1954, €8, 191. 

4. Ewirg, M., Heezen, B. C., Erickson, D. B., 
Northrop, J., 2nd Dorman, J., 7did., 1953, €4, 865. 

5. Erickson, D. B., Ewing, Maurice and Heezen, B. C., 
Jbid., 1951, 62, 961. 

6, Bell, H. S., Amer. Crophysical Unicn Trans., 1947, 
28, 780. 
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PHOTOELASTIC BEHAVIOUR OF 
SOME CUBIC CRYSTALS «911-913 

In continuation of the investigations on the 
photoelastic effect in crystals, reported in ear- 


lier communications, crystals of strontium 
nitrate, chrome alum, thallium alum and a mix- ion 


ed alum composed of potassium and ammonium Potassi , Stet 68 We 


alums, all belonging to the T, class, have now . alum 

been studied. The differences between the a 
stress-optical constants in units of 10-13 C.G5S., These are for the D pe 
as determined by a Babinet compensator, are’ in all cases except chrome alum for which the 
as follows: wavelength of the light used is 6,850A. 
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Values given above for strontium nitrate are 
similar to those obtained in barium nitrate! 
and lead nitrate,2 as may be expected. The 
behaviour of chrome alum and mixed alum is 
similar to the alums* studied earlier. But the 
photoelastic behaviour of thallium alum is ex- 
ceptional in that q,, is positive, whereas all 
the other alums studied so far have a negative 
44,;- This abnormal behaviour is probably due 
to the large atomic weight of thallium. This 
result is somewhat similar to the positive value 
of 444=%11— 42 im glasses with large lead 
content, first noticed by Pockels.* 

Physical Laboratories, S. BHAGAVANTAM. 
Osmania University, K. V. KrisHna Rao. 
Hyderabad, 

June 25, 1954. 


1. Mature, 1948, 162, 740. 

2. /bid., 1953, 172, 415. 

3. Acta Cryst., 1949, 2, 26. 

4. Ann. der Phys., 1902, 7 (4), 745. 


THE BAND SPECTRUM OF MOLYB- 
DENUM OXIDE 


In continuation of the work on the bands of 
tantalum oxide carried out in this laboratory,' 
investigation on the bands of other heavy oxides 
was undertaken. The bands of molybdenum oxide 
have not as yet been recorded, though Piccardi 
described having observed a continuum from 
6,600 A to 4,800 A with two intensity maxima 
at 6,300 A and 5,220 A. One of these (at 
6,300 A) showed according to him a feeble 
group of bands in the arc. 

The spectrum of an arc between ‘specpure’ 
molybdenum rods at 3-6 amperes and a voltage 
of 110 was photographed in the region 9,000- 
6,400 A by one of us (S. G. K.) in the Astro- 
physics Laboratories of the Imperial College, 
London; and an arc at the lowest currents 
possible (as low as 0-5 amp.) was photo- 
graphed in the visible and infra-red (8,200- 
4,500 A) in this laboratory by the other 
(T. M. S.). 

The spectrum was rich in red-degraded bands 
throughout the region investigated. The band 
heads were reduced by measurements made with 
an Abbe comparator. As many as ten band 
systems with values of »,” equal to 940, 950, 
960 wave numbers were recognised. This value 
of the vibrational frequencies (of the ground 
electronic levels?) is comparable with corres- 
ponding values obtained with the oxide mole- 
cules of the same and neighbouring chemical 
groups. The intense band heads at wave-num- 
bers 11606, 16089, 16425, 16008, 16365 -6, 
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Science 
16445, 16592, 15693 and 16692 form the (0, 0) 
band heads of the corresponding Deslandre’s 
schemes. Full details will be published else- 
where. 
Physics Dept., 


Presidency College, 
Madras, July 5, 1954. 


T. M. SWAMINATHAN. 
S. G. KRISHNAMURTHY. 


1. Fernanto, I. and Krishnamarthy, S. G., Curr. Sci. 
1942, 18, 371. 
2. Piccardi, G., Accad Lincei Atti, 1934, 17, 654. 


AMPEROMETRIC TITRATION OF 

THORIUM WITH FLUORIDE 
THE method described in this note is an appli- 
cation of the indicator technique! to the 
amperometric estimation of thorium. It is 
based on the fact that when a fluoride solution 
is added to a solution containing thorium and 
ferric ions, all the thorium is precipitated be- 
fore any reaction takes place between the fer- 
ric ions and the fluoride ions.2 

Using a manual polarograph with a dropping 
mercury electrode and the usual H-shaped cell 
connected through an agar bridge to a saturated 
calomel elecirode, standard solutions of thorium 
nitrate (pH 2-2-4) were titrated at 0 volts vs. 
S.C.E. with fluoride solutions of known concen- 
trations in the presence of 0-2M sodium per- 
chlorate as the supporting electrolyte and 
0-001M ferric perchlorate as the indicator. The 
capillary had a drop-time of 4-0 sec. and deli- 
vered 1-469mg. of mercury per sec. in a solu- 
tion—0-2M in sodium perchlorate, 50 per cent. 
in alcohol and 0-001M in ferric perchlorate at 
0 volts vs. S.C.E. m?/8 11/6 equalled 1-629 mg.2/3 
sec.'/? The fluoride solution was prepared from 
pure sodium fluoride (E. Merck) and was 
standardised amperometrically by the well- 
known methods.2:4 The titrations were per- 
formed in 50 per cent. alcohol medium. The 
end point of the titration was reached when the 
current, which initially remained constant but 
decreased rapidly towards the end, finally be- 
came zero. In practice the titrant was added 
until the current became negative. 

The total amount of thorium in solution was 
calculated as : 

mg. of Th in solution = 58-05 VM 
where M is the molarity of the fluoride solu- 
tion and V is its volume in ml. corrected for 
the amount of iron added. 

For the range of 0-6 mg. to 10mg. of thorium 
in solution it was found that the error in tho- 
rium estimation was not more than 2 per cent. 
It was found necessary to free the thorium 
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solution of excess mineral acids and their salts. 


M. SUNDARESAN. 

M. D. KARKHANAVALA. 
Chemistry Division, 
Atomic Energy Commission, 
Bombay, May 15, 1954. 


1, Ringbom A. and Wilkman, B., Acta. Chem. Scan., 
1949, 3, 22. 

. Studies on the Basic Chemistry of Thorium,’’ 
U.S.AEC. Declassified Report MDDC-343. 

. Petrov, H. G. and Nash, L. K., Ana’. Chem., 1950, 
22, 1274. 

. Langer, A., /nd. Eng. Chem., Anal. Ed., 1940, 12, 
511. 


CHAIN TRANSFER REACTIONS IN 
ADDITION POLYMERIZATION OF 
STYRENE 


Fiory! first suggested the idea that a solvent 
might terminate the growing polymer chain 
and the resulting solvent radicals initiate 
secondary polymerization. Such a conception 
explained the constancy of overall rate and 
decrease in the size of the molecule for the 
polymerization of certain monomers in the pre- 
sence of the solvents. Chain transfer reactions 
wiih especially aromatic hydrocarbons and 
aliphatic chlorinated hydrocarbons in the poly- 
merization of styrene have been reported by 
Mayo and his associates?-? and to a little ex- 
tent in the polymerization of methyl metha- 
erylate by others.*.® Isomeric aliphatic alco- 
hols, acids and ketones in the presence of cata- 
lysts have not yet been completely studied as 
‘chain transferring’ solvents. 
Mayo’s equation, 


1/DP=1/DP,+C[S/M], 
(where DP and DP, are the degrees of poly- 
merization in bulk and solution reactions res- 
pectively, C=k,/k,; k,, the transfer rate 
constant for the solvent, k,, the chain propa- 
gation rate constant and [Ss] "and [M], the con- 
centrations of solvent and monomer respec- 
tively,) in its various modified forms has been 
extensively employed to evaluate graphically 
the Chain Transfer Constants, C. When the 
concentration of the solvent as well as the 


degree of polymerization are high, Mayo’s 
equation reduces to 
_d log [S] 
1/DP=C[S/M]=dS/dM or, C 


But if the degree of polymerization is low in 
the presence of excess of solvent. 
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DP = +1 
In the presence of a catalyst which does not 
react with the solvent and if the primary ini- 
tiation A unimolecular,!° 


DP -x[B] in 
but if initiation is 


LS] 


where Py - K’ are constants, [B], the con- 
centration of the catalyst and k,, the transfer 
rate constant for the monomer with the chain. 
Following Melville’s'? arguments for transfer 
reactions in catalyzed photochemical polymer- 
ization of vinyl acetate it is easy to derive for 
uncatalysed thermal polymerizations, 


where R= overall rate normal 
termination rate constant. 

We have studied transfer reactions in the 
polymerization of styrene at 60°C. in the ab- 
sence as well as the presence of a catalyst, 
benzoyl peroxide. The results have been exa- 
mined in the light of the equations given above. 
The following transfer constants, C, have been 
obtained from the slopes of the graphs (Figs. 1 
and 2), 1/DP vs. [S/M]. (i) For uncatalyzed re- 
actions (Fig. 1)—n-butanol (16 x 10-5), isobuta- 


The linear relationship between the recipro- 
cal degree of polymerization (1/DP) of styrene at 60°C. 
and the ratio, [solvent]: [Monomer], with isobutanol 
{0}: acetic acid (B), Diethyl ketone acid 

TTC). butanol (E), isobutyric acid (F) and »- 
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nol (1-7 x 10-5), tertiary butanol (66-5 x 10-°) 
acetic acid (1010-5), propionic acid (46 x 
10-5), isobutyric acid (46 x 10-°), Diethyl ketone 
(26 x 10-5), and (ii) for catalyzed reactions, 
(Fig. 2)—acetic acid (20x10), propionic 
acid (43x10), isobutyric acid (25 x 10-), 


B--0 02 06 08 10 12 
CD)---0 02 08 


FIG, 2, The linear relatioashi> between 1/DP vs. 
[S/M] in the polymerization of Styrene at 60°C., catalyz- 
ed by benzoyl peroxide, Bz, with acetic acid (graph A; 
Bz = 3-4 xX 10-°M), propionic acid (graph B; Bz = 8-5 
x 1073M), Isobutyric acid (graph C; Bz=8-5 x 10-°M), 
and Normal Butanol (graph D ; Bz = 1-14 x 10-?M). 
and n-butanol (16x10). It has also been 
found with acetic acid in the absence of any 
catalyst, (a) the relationship between R/[M] */* 


60 


180 300 
(B)-~[Monomer]* 


FiG. 3. Graph A shows the nonlinear relationship 
between overall rate/[M]*/? and [Solvent/Monomer] in 
polymerization of styrene at 70° C. with Acetic acid as 
the solvent and graph B indicates similar non-linearity 
for overall rate/[M]? and [Solvent/Monomer]. Second 
order nature of the overall rate constant is seen by the 
plot C (overall rate against [M]*). 
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and [S/M] (unimolecular starting rate) as well 
as R/[M]- and [S/M] (bimolecular starting 
rate) fail to follow linear laws (Fig. 3, graphs 
A & B), and (b) the second order nature of 
the overall rate constant (Fig. 3, graph C). 
The higher as well as lower values of C in 
catalysed reaction, (ii) above, than in the un- 
catalyzed reactions, (i) must be explained on 
the basis of catalyst interactions with the solv- 
ents and the failure to follow linearity in 
(a) above must be traced to the inertness or 
slowness of solvent radicals for secondary ini- 
tiation. Complete experimental details with a 
full discussion will be published elsewhere. 


Univ. Physical Chem. M. SANTHAPPA. 
Laboratory, V. S. VAIDHYANATHAN. 
Madras-25, May 10, 1954. 
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OPERATING CELL-CHARACTERISTICS 
IN THE ELECTRO-WINNING OF 
MANGANESE 


DescriBING the data on the production of 
electrolytic manganese, Dhananjayan, Chakra- 
barti and Banerjee! summarised the optimum 
conditions for the electrolysis as follows: 

Current density, 26-4 amps./sq. ft.; tempera- 
ture, 32-35° C.; manganous sulphate in the feed 
electrolyte, _80g./litre; ammonium sulphate, 
150 g./litre; sulphur dioxide, not less than 
0-15 g./litre; and catholyte pH, 7:2. 

As they confined themselves to laboratory- 
scale work involving the use of chemically pure 
salts, viz., manganous sulphate and ammonium 
sulphate and the usual 12-volt accumulator for 
passing the current, they observed that “though 
it is not possible to arrive at the optimum cur- 
rent density without pilot-plant studies, it is 
safe to assume that it should not be lower than 
25 amp. per sq. ft.”. 
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During the past few months, a semi-pilot- 
plant unit (capable of producing 101lb. of man- 
ganese metal per day) set up in our labora- 
tories has been successfully in operation; and 
we have found that a current density of 50 
amp. per sq. ft., which is approximately double 


the cd. indicated by Dhananjayan and 
co-workers, could be used, without detriment 
to either the nature of the manganese deposit 
or the current-efficiency. Using this current 
density, the cell was capable of precise and 
perfect control in respect of all the other vari- 
ables and a current efficiency of 62-7 per cent. 
was attained. The advantages of using as high 
a current density as possible, consistent with a 
not too difficult operational-control, are obvious, 
as far as the economics are concerned. It may 
be pointed out that the c.d. of 50 amp. per 
sq. ft. is also in conformity with the general 
American practice.2+ 

As regards the concentration of manganous 
sulphate in the feed electrolyte, the value of 
80g. per litre mentioned by Dhananjayan and 
co-workers, which works out to 29-3g. of man- 
ganese per litre, is lower than that adopted in 
American practice, which is usually in the 
range 32-36 g. per litre. In our own semi- 
pilot-plant trials, we could confirm 32-37 g. of 
manganese per litre as the optimum concen- 
tration in the feed electrolyte for best results ; 
and it may be observed that a comparatively 
high concentration of manganous sulphate in the 
feed electrolyte is conducive to greater econo- 
mies in the leaching and purification opera- 
tions. 

The authors have pleasure in expressing their 
sincere thanks to Dr. B. B. Dey, for his keen 
interest in this work and for his kind and con- 
stant encouragement. 

Central Electro-Chem. A. JOGARAO. 

Res. Institute, Y. D. Prasapa Rao. 

Karaikudi, April 5, 1954. 
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AN INEXPENSIVE ELECTRONIC RELAY 
Work in these laboratories on reaction kinetics 
and dielectric constants required the construc- 
tion of reliable thermostats for which a good 
electronic relay was needed. The accompany- 
ing circuit diagram is given for the conveni- 
ence of others who might need similar relays. 
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The relay uses only readily available radio 
components and can be easily set up. Com- 
bined with a double-bulbed toluene thermo 
regulator, the relay can be safely used to break 
the mains heater circuit through which a cur- 
rent of 3 amperes is flowing, while the current 
through the regulator is so small that a thermo- 
stat has been working in these laboratories for 
several months continuously without any tar- 
nishing of the mercury contacts. 

The relay was a 117L7 type rectifier ampli- 
fier tube directly on the 220 volt AC mains with 
a 1,500ohm main cord dropping resistance, eli- 
minating the use of atransformer. The advantage 
of this type of tube is the provision of a plate 
current of 45ma. at a relatively low voltage 
of 110 V. besides providing a fixed rectified 
grid-bias voltage.’ A wide range of tubes of 
similar rating can be used. Any ordinary re- 
lay of the post office type having a resistance 
of about 200 ohms serves satisfactorily and it 
has been found that when the regulator closes, 
the current through the relay coil is only about 
20 ma. A lower plate current can be got by 
using as an alternative to the connections shown 
a link up of the screen to the plate. 

The resistance ‘X’ indicated in the figure de- 
pends on that of the relay used and is gene- 
rally found satisfactory if it is six times that 
of the relay. The advantage of a make and 
break type of relay is that the heater can be 
initially either in the ‘on’ or the ‘off’ position 
without change of circuit. 


500 
w.w 
220 V 
AL. 


Re—Relay of about 1000 < Resistance 
7—Thermo Regulator 
X—W.W. Resistance the value of which ‘iit on 
the Relay Resistance 


Thryatrons have been used with sufficient 


current-carrying capacity to handle directly the 


control of the heating circuit without the use 
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of any relay? but besides being expensive it 
has been shown* that their effective life is 
comparatively short. 

Using the circuit given and with properly 
stirred thermostats well insulated thermally 
from the surroundings, temperature control to 
within 0-005°C. has been possible and the 
accuracy is maintained over several months of 
continuous use. The maximum temperature up 
to which these have been tried till now is 65° C. 
and tests at higher temperatures are in pro- 


gress. 


D. Rao. 

S. V. ANANTAKRISHNAN. 
Dept. of Chemistry, 
Madras Christian College, 
Tambaram, May 18, 1954. 
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ESTIMATION OF DIHYDROXYSTEARIC 
ACID IN CASTOR OIL 


DIHYDROXYSTEARIC AcID'.2 occurs to a small but 
significant extent among the fatty acids of castor 
oil and it has been shown*:4 to have the two 
hydroxyl groups in adjacent (9:10) positions. 
Usually, its content in the oil is calculated by 
difference,» though a method® to esti- 
mate it gravimetrically by its insolubility in 
ethyl acetate at 0°C. has also been suggested. 
Such compounds having adjacent hydroxyl 
groups can be conveniently estimated by oxi- 
dation with periodic acid or potassium perio- 
date. G. King? has proposed a method using 
potassium periodate at pH 8, isolating the re- 
sulting aldehyde by steam distillation and mea- 
suring its volume. Results of the order of 
82-95 per cent. have been obtained with a syn- 
thetic dihydroxystearic acid (m.p. 132°C.) pre- 
pared by the oxidation of oleic acid. This 
method is obviously not suitable for accurate 
estimations as it gives low results and is also 
elaborate. 

Preliminary experiments in the present in- 
vestigation with a dihydroxystearic acid (m.p. 
131-32° C.) for varying conditions of time of 
contact, excess periodic acid, etc., showed that 
it can be estimated quantitatively in 5-10 
minutes using 50-100 per cent. excess of periodic 
acid. In the presence of unsaturated acids such 
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as oleic acid, groundnut oil fatty acids, rici- 
noleic acid and linseed oil fatty acids higher 
results were obtained, while in the presence of 
stearic acid quantitative results were obtained. 
Therefore to estimate dihydroxystearic acid in 
castor oil with periodic acid it is necessary to 
hydrogenate the oil to a very low iodine value. 
This is easily achieved by hydrogenating castor 
oil with Raney nickel (6 per cent. added in 
two portions of 3 per cent. each at intervals 
of 5 hours) at room temperature (30-33°C.), 
under a pressure of 40-42 lb./sq. inch, using 
alcohol as solvent. Hardened castor oil having 
iodine value of 6-8 was thus prepared without 
affecting the hydroxyl group. As the hardened 
oil is likely to contain small proportions of 
mono- or diglycerides, estimations were car- 
ried out on the methyl esters of the hardened 
oil. 

The procedure for estimation consists of re- 
acting 1-2g. of the methyl esters dissolved in 
10 ml. of glacial acetic acid with 5ml. of M/25 
periodic acid in glacial acetic acid for 10 minutes 


“at 15-20°C. At the end of this period 25ml. 


of 10 per cent. potassium iodide solution and 
10 ml. chloroform are added and the liberated 
iodine titrated against standard 0-1N thiosul- 
phate. A blank experiment is conducted under 
identical conditions. From the difference bet- 
ween the blank and sample readings the quan- 
tity of dihydroxystearic acid is calculated. 
Results obtained with three samples of castor 
oil were 2-7, 2-2 and 1-8 per cent. respectively. 

These values for dihydroxystearic acid in 
castor oil are slightly higher than those re- 
ported by earlier workers (0-6-1-3 per cent.), 
but as they are obtained by direct estimation 
they are likely to be truly representative. A 
detailed account of these investigations will be 
published elsewhere. 
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A NEW SYNTHESIS OF BENZO- 
SELENOPHENE 


BENZOSELENOPHENE (I) has been synthesized 
by the following methods: (a) reaction of 
acetylene and selenium at 250-300°, when (I) 
is formed along with selenophene;' (b) by the 
action of potassium ferricyanide on o-seleno- 
cinnamic acid;? and (c) by the reduction of 
3-hydroxybenzoselenophene with sodium amal- 
gam and aqueous alcohol.* The last method 
gives 58 per cent. yield of (1), but the yield in 
the first two methods is not reported. We have 
now synthesized (I) in two steps starting from 
selenophenol and »romoacetaldehyde dimethyl 
acetal in a manner analogous to the general 
synthesis of thiophenes and thiapyrans describ- 
ed by us earlier.* 


al OO 


CH: 


Se 
(11) (1) 


Oo 


(111) 


Selenophenol (9-5 g.) was added to an alco- 
holic solution of sodium ethoxide (1-5g. of 
sodium in 50ml. ethyl alcohol). Bromoacetal- 
dehyde dimethyl] acetal (11g.) was added and 
the mixture was heated under refiux for 1% 
hours. Throughout the experiment hydrogen 
was bubbled through the reaction mixture. 
After removal of alcohol by distillation, the 
reaction mixture was diluted with water and 
ether-extracted. The extract, after removal of 
the solvent, gave a brown oil (15-13g.) which 
on distillation gave phenyl «-dimethoxyethyl 
selenide (II) as a pale yellow liquid (10-3¢., 
yield 70 per cent.), bp. 118°/1-1mm. The 
2: 4-dinitrophenylhydrazone from (II) crystal- 
lized from ethyl alcohol-ethyl acetate mixture 
in bright orange needles, m.p. 149-50°. 

Compound (II) (2-8g.) was cyclized by 
treatment with a mixture of phosphorus pen- 
toxide (12g.) and phosphoric acid (sp. gr. 1-75) 
(8ml.), under vacuum (5mm.) at 140-50° in 
a manner similar to the cyclization of phenyl 
w-dimethoxyethyl sulphide.5 The yellow liquid 
distillate (0-4g.) solidified on keeping. The 
product after purification through the picrate 
and subsequent distillation gave a colourless 
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liquid, b.p. 130° (bath temp.)/5mm. (0-21g.) 
which later solidified into shining plates, m.p. 
49-5-50-5° (literature.*.! 51°, 54°). The picrate 
from (I) gave golden yellow needles from 
alcohol, m.p. 154-55° (literature,? 156-57°). The 
phosphoric acid residue on ether extraction 
gave diphenyl diselenide and a resinous pro- 
duct. Attempts to improve the yield of (I) by 
the use of lower temperatures or by treatment 
with the above cyclizing agents in benzene were 
unsuccessful. The synthesis of dibenzoseleno- 
phene from selenophenol and 2-bromocyclo- 
hexanone (cf. synthesis of dibenzothiophene 
reported by us earlier*) was next undertaken. 

Selenophenol (9-5g.) was dissolved in 50 per 
cent. aqueous sodium hydroxide (4-8ml.; 1 
mol) and alcohol (20c.c.) at 20°. 2-Bromo- 
cyclohexanone (11:6g.) was run in slowly 
over 10 minutes under stirring, and the mix- 
ture was agitated for 1 hour. Hydrogen was 
passed through the reaction mixture through- 
out the experiment. Orange-yellow crystals 
separated which proved to be diphenyl disele- 
nide. After separating the diselenide by filtra- 
tion, the filtrate was shaken with ether and the 
ether-extract was washed with aqueous alkali, 
water and then dried. Removal of ether gave 
an oil which when distilled gave 2-phenyl- 
selenocyclohexanone (III) as a brown-coloured 
oil (3-5g, yield 23 per cent.), bp. 155-60°/ 
lmm. The 2: 4-dinitrophenylhydrazone from 
(III) crystallized in minute orange-yellow 
needles, m.p. 169-71° from ethyl alcohol-ethyl 
acetate mixture. 

The cyclization of (III) to tetrahydrodibenzo- 
selenophene by treatment with phosphorus 
pentoxide-phosphoric acid mixture at 160-70° 
under vacuum and also in boiling benzene, 
anhydrous oxalic acid, fused zine chloride, 
sodium acetate and acetic anhydride has 
proved unsuccessful so far. 


Dept. of Chem. Tech., R. B. Mrrra. 
University .of Bombay, K. RABINDRAN. 
Matunga Road, Bombay-19, B. D. Triax. 
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CONDENSATION OF ACETONE WITH 
ALDEHYDES AND AMMONIA 
NOLLER AND BaALIAH!' condensed several ke- 
tones with aldehydes and bases in acetic acid 
medium to get substituted 4-piperidones. Laier 
the reaction was extended to more ketones.”:* 
The ketones used were all of the aliphatic 
series. Significantly, acetone alone could not 
be successfully condensed. Hence it appeared 
to be of interest to find conditions under which 
acetone also could be condensed, since such a 
condensation would yield 4-piperidones with 
no substituents in the 3- and 5-positions. On 
further experimentation, we found that ace- 
tone can also be made to condense with several 
aromatic aldehydes and ammonia, if the latter 
is used as acetate and if ethanol is used as the 


solvent. All aldehydes except benzaldehyde 
gave the expected piperidone (I) only. 
co co 
4 
CH; CH, 
R-CHO OHC-R CH-R 
H \ 
N 
N H 


H (I) 

With benzaldehyde, the reaction proceeded a 

step further to give 2, 4, 6, 8-tetraphenyl-9- 
ketobispidin (II) as a byproduct. 
Similar bispidins were obtained by Mannich 
and his co-workers';” by condensing 4-piperi- 
dones, having reactive hydrogen atoms in 3- 
and 5-positions, with formaldehyde and methyl- 
amine. 
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The general experimental procedure adopted 
for the condensations was as follows: a mix- 
ture of dry acetone (1 mole), the aldehyde (2 
moles) and ammonium acetate (1 mole) in 
100 c.c. of ethanol was heated until the acetate 
dissolved and a yellow colour developed. After 
cooling, the reaction mixture was taken in ether 
(500 c.c.) and concentrated hydrochloric acid 
(50 c.c.) was added. The precipitated hydro- 
chloride was recrystallised from ethanol-ether 
or acetic acid-ether mixture. The base was 
liberated with ammonia and recrystallised from 
ethanol. The relevani data on the 4-piperidones 
prepared are given in Table I. The quantities 
within brackets are those calculated from the 
formulas. 

In the case of benzaldehyde the bispidin 
(14-8 g.) separated on adding ether to the re- 
action product. Recrystallisation from chloro- 
form gave colourless prisms, m.p. 234-36° 
(Found: C, 83-7; H, 6-5; C,,H..ON. requires 
C, 83-8; H, 6-3 per cent.). 

Dept. of Chemistry, V. BaALiaH. 
Annamalai University, A. EKAMBARAM. 
Annamalainagar, T. S. GOvINDARAJAN. 
May 10, 1954. 
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Coli, OHC—CoH,; C,H;—CH—CH—CH—C,H; 
| | 
| 
C,H,;,—CH——C He OHC CgH;,—CH—C H—CH—CgH;s (Il) 
TABLE I 
4-Piperidones (I) and Hydrochlorides 
Analyses % 
Vield M.P. — Analyses M.P. y ) 
CoH, 2 217 CyzHigONC] 12-3 (12-3) 81+2(81-3) «6-9 (6-8) 
p-Cl- (a) 20 208 CizHigONCl, ( 9-9) 108 63-5(63-8) 4-3 (4-7) 
p-CH,O-CgH, 38(4) 195 (d@) CygH2203;NC1 10-5 (10-2) 145 73-2(73-3 7-0 (6-8) 
o-CH,0-CeH, 178 (d@) 9-9 154s: 73-4. (73-3 6-7 (6-8) 
3,4-CH20, :CgHs 35 196 Cy9HygONCI 9-2 ( 9-5 151 67-0 (67-3 5-2 (5-0) 
(d) =with decomposition; (a) The base was recrystallised from pyridine-water. (4) The molar ratio of 
acetone; anisaldehyde : ammonium acetate was 2:1: 1. 
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ISOLATION OF PURE CARDOL FROM 
INDIAN CASHEW NUT SHELL LIQUID 
AND NATURE OF ITS OLEFINIC 
UNSATURATION 
ALTHOUGH cardol, isolated from solvent extract- 
ed cashew nut shell liquid by the lead salt 
method and purified by vacuum distillation, was 
found to absorb hydrogen equivalent to about 
2-5 double bonds per mole,'-* still it was as- 
sumed to contain only 2 double bonds, the 
extra hydrogen absorbed being attributed to 
the presence of highly unsaturated impurities, 
and assigned the structure, 5-pentadecadienyl 
resorcinol.! Attempt has now been made to 
find out the nature of the alleged impurities 
and to obtain pure cardol in order to determine 
the exact number of double bonds and their 

relative position in the aliphatic side chain. 

A sample of cardol, isolated from Indian 
cashew nut shell liquid by the above method, 
yielded on vacuum distillation (pressure 2mm. 
and temperature range 200-30°C.) 5 fractions 
with decreasing number of double bonds, ie., 
from 2-42 to 2-15. The hydrogenated products 
of the first 3 fractions, on repeated crystallisa- 
tion, gave as the major component 3-penta- 
decyl phenol, m.p. 52-53°C.,*;* whereas those 
of the last two fractions yielded 5-pentadecyl 
resorcinol, m.p. 95-96°C.,!.2 so that the cardol 
sample contained actually, as impurity, a cer- 
tain amount of the di- and tri-olefinic com- 
ponents of cardanol,4* thus accounting for 
more than the theoretical amount of hydrogen 
absorption observed by earlier workers. 

In order to free the cardol sample of its 
monophenolic impurities, it was subjected to 
molecular distillation at 10-+mm. Hg. The first 
4 fractions were again found to be mixtures of 
cardol and cardanol, whereas the last fraction 
contained over 98 per cent. cardol as evaluated 
by the acetyl value, 10-5, and the melting point, 
93-94° C. (purified compound, 95-96°) of the 
unpurified hydrogenated product, and possessed 
2-04 double bonds per mole. 

Oxidation of this pure cardol with potassium 
permanganate in acetone at low temperature 
yielded azelaic, oxalic and butyric acids; its 
dimethyl ether on similar treatment gave 
butyric, oxalic and -(3, 5-dimethoxy phenyl) 
caprylic acids. In terms of these observations, 
the following structure is proposed for cardol : 


OH 


| CH, (CH2)sCH =CHCH2CH 
MG =CH(CH,)2CHs 


in which the dotted lines indicate the cleavage 
points of the aromatic nucleus during oxida- 
tion leading to azelaic acid. Further, as is evi- 
dent from this structure, its dimethyl ether can 
suffer fission, on mild oxidation, only at the 
double bonds in the side chain, yielding, on 
the one hand, the aromatic substituted fatty 
acid, and on the other, butyric acid and oxalic 
acid which is known to result from the oxida- 
tion of fatty acids with the structure 
—CH=CHCH,CH=CH—*. 

Full details of this investigation will be pub- 
lished elsewhere. 

The authors wish to thank Mr. W. F. Hoff- 
mann, Jr., Vice-President, Irvington Varnish & 
Insulator Company, Irvington, N.J., U.S.A., for 
the gift of the molecular still and mega-vac 
pump used in this investigation. 

Chemistry Dept., V. J. Paut. 
Loyola College, Lourpu M. YEDDANAPALLI. 
Madras-6, April 8, 1954. 
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ISOLATION OF LYCORINE FROM 
CRINUM DEFIXUM KER-GAWL 


From Crinum asiaticum L. var. japonicum Bak., 
Kinzi TanaHa! isolated lycorine (narcissine), 
CigH,;NO,, mp. 275° crinamin, 
CigH,g.NO, (OMe), m.p. 193-94°. From Crinum 
scabrum Benno Reichert? isolated the former 
alkaloid. Recently Hunger and Reichstein* 
have described the isolation of lycorine from a 
Crinum species of African origin, probably 
Crinum firmifolium Baker. We have now in- 
vestigated the active principles of C. defixum 
Ker-Gawl, a plant indigenous to India and 
Ceylon and found that it also contains lycorine 
and that this alkaloid can be isolated with re- 
lative ease. 

The bulbs were freed from scale leaves and 
minced. The juice that exuded was discarded. 
The residual minced mass was allowed to fer- 
ment for 48 hours at room temperature and 
then extracted with alcohol by cold macera- 
tion. After treatment with freshly precipitated 
lead hydroxide it was filtered and the filtrate 


| 


266 Letters to the Editor 


adjusted to pH 6. It was concentrated to about 
15 per cent. of its original bulk and extracted 
successively with petroleum ether and ether, and 
after further concentration to remove all alco- 
hol, with chloroform and chloroform-alcohol 
(2:1). Crystalline lycorine was obtained by 
direct crystallisation of the ether extract, the 
chloroform extract and the chloroform-alcohol 
(2:1) extract. The amorphous mother liquors 
of the chloroform extract and chf-ale. (2: 1) 
extract were divided into basic and neutral 
fractions. From both the basic fractions some 
more lycorine was obtained. The original 
aq. liquid was made alkaline with K,CO, and 
again extracted with chloroform and chf-alc. 
(2:1). Both the extracts again yielded crys- 
talline lycorine without difficulty. A total of 
2-14 g. of crysialline lycorine was obtained from 
9lb. of the fresh bulbs; out of this quantity 
1-74g. was obtained from the first chloroform- 
alcohol (2:1) extract alone. 

The identity of the substance was established 
by its m.p., optical rotation, by the presence of 
nitrogen, by a positive gallic acid test for 
methylene dioxy group and-by the preparation 
of its crystalline di-acetate and hydrochloride. 
Our data which are in general agreement with 
those recorded in the literature'-’ are given be- 
low: lycorine: m.p. 272-76° (decomp.); [a]». 
=— 100° in absolute alcohol and — 78-1° in 
pyridine; lycorine di-acetate: m.p. 216-18°; 
lycorine hydrochloride: m.p. 225-27° (de- 
comp. ). 

We thank Mr. B. S. M. Dutt and Prof. J. 
Venkateswarlu for the supply of authentic 
plant material. Further details will be pub- 
lished elsewhere. 
Pharmacy Dept., 
Andhra University, 
Waltair, June 12, 1954. 


S. RANGASWAMI. 
E. VENKATA Rao. 
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LONGIFOLENE 

Tue author has been engaged for some time on 
a careful study of the oxidative degradation of 
longifolene. In 1953 three simultaneous papers! 
relating to the structure of longifolene appear- 
ed and very recently a fourth paper? has been 
published. The results obtained by the author 
are therefore now placed on record. 

The chromic acid-acetic acid oxidation pro- 
duct yielded a ‘phenolic body’ (m.p. 130-31°) 


[Science 
Science 
on saturating the dilute sodium hydroxide 
extract with carbon dioxide. The phenol 
yielded a methyl ether (b.p. 128-29°/4mm.) 
and an ethyl ether (b.p. 153-55°/4mm.) on 
alkylation in acetone solution in presence of 
potassium carbonate. Oxidation, under speci- 
fic conditions, of d-iongif-1: 2-dione* with 
hydrogen peroxide afforded an acid of m.p. 
216-18°. 

In view of the announced field of aitention 
by other workers, it is proposed to confine our 
work to the phenol and the acid obtained here. 
Dept. of Chemistry, K. N. MENon. 
University of Madras, 

Madras-25, July 8, 1954. 
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3. Simonsen, J. L., /. Chem. Soc., 1923, 123, 2642. 


PAPER CHROMATOGRAPHY OF 
PTEROYLGLUTAMIC ACID 


THE separation and identification of all the 
vitamins of the B-group excepting pteroylglu- 
tamic acid (PGA), from a mixture containing 
all the B-group vitamins was reported earlier 
by Radhakrishnamurty and Sarma,! using the 
technique of ascending paper chromatography. 
PGA was chromatographed by Nichol and co- 
workers?:* by running the chromatograms with 
0-1M phosphate buffer as the solvent and 
identified by bioautography using Streptococcus 
fecalis as the test organism. They observed 
trailing of compounds? and spreading out of the 
‘spots on the bioautographs because of the dif- 
fusion of the compounds through the solid 
medium.* In the present communication a rapid 
and easy method of identification of PGA is 
reported. The spots obtained are more compact 
by this method with phenol as the solvent than 
those obtained by Nichol and co-workers using 
buffers at different hydrogen-ion concentra- 
tions. 

PGA was dissolved in 20 per cent. ethyl 
alcohol containing 0-01N sodium hydroxide. 
The solvent was prepared by saturating 50 ml. 
of redistilled phenol with 25ml. of water and 
the organic phase was employed for running 
the chromatogram. Ascending type of chro- 
matography* was used in these investigations. 
The solvent front traversed a distance of about 
18cm. in a period of 5 hours. The chromato- 


gram was dried in air at room temperature 
overnight and the remaining phenol was driven 
off by keeping the chromatogram in a hot air 
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oven at 100°C. for 10 minutes and then exa- 
mined under an ultra-violet lamp. PGA could 
be identified by its characteristic blue fluores- 
cence® but the minimum limit of identification 
was 5y. The R, value of pure PGA was found 
to be 0-34+0-02 at 31°C. Trials to increase 
the sensitivity by oxidation with potassium 
permanganate® on paper did not give encourag- 
ing results and hence a modified procedure 
based on oxidising PGA prior to spotting on 
the paper was employed. PGA (lmg.) was 
oxidised with 4 per cent. potassium permanga- 
nate solution (0-5ml.) for 10 minutes and the 
excess of permanganate was destroyed with 
hydrogen peroxide and made up to a conve- 
nient volume (2-5ml.) and filtered. The fil- 
trate contains the equivalent of 1mg. of PGA 
in the form of 2-amino-4-hydroxypieridine- 
6-carboxylic acid,’ which gives intense blue 
fluorescence in ultra-violet light. By running 
the chromatogram with this oxidation product 
it was possible to identify very low amounts 
upto 0-1y of PGA using the above-mentioned 
phenol saturated with water as the solvent. The 
R, value of this oxidation product is 0°37 + 
0-02 at 31°C., incidentally very near that of 
pure PGA. By observing, therefore, under the 
ultra-violet light it is possible to arrive at an 
estimate of the PGA content in commercial 
vitamin tablets. Quantitative determinations by 
eluting the spots with 4 per cent. sodium tetra- 
borate (Na,B,O;,, 10H,O) solution and mea- 
suring the fiuorescence against 0-04 and 
0:004mg. per cent. quinine sulphate solutions 
as reference standards for the levels 1 to 10 y 
and 0-1 to 1-0y of PGA respectively in a 
Lumeitron Fluorimeter using thiocrome filters 
are also in progress and will be reported in 
detail elsewhere. 

Univ. Biochem. Lab., R. RADHAKRISHNAMURTY. 
Madras-25, P. S. SaRMA. 

May 12, 1954. 
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SOME PECULIARITIES IN THE NER- 
VOUS SYSTEM OF GRYLLOTALPA 
AFRICANA BEAUVOIS 
(ORTHOPTERA) 


lms! recorded that the nervous system of 
Orthopteroid insects is of a generalised type 
and in addition to the cephalic centres there are 
three thoracic and 5 or 6 abdominal ganglia. 
Gryllotalpa is excepiional, and according to 
Newport! in addition to those of the thorax, 
there are only four ganglia in the abdomen. 
Thus according to him there are only seven 
ganglia in Gryllotalpa. In fact the nervous sys- 
tem of Gryllotalpa is also in full conformity 
with those of other Orthopteroid insects, be- 
cause there are eight ganglia besides the cepha- 
lic centres. Out of these four are situated in 
the thoracic region and four in the abdominal 
region. Each of the pro- and meso-thoracic 
segmenis has a single ganglion while the meta- 
thorax has two ganglia which are situated very 
close to each other. The anterior one of these 
two ganglia primarily innervates the metathorax, 
is larger and similar in size and shape to those 
of pro- and meso-thoracic ganglia, while the 
posterior one innervates the abdominal seg- 
ments, is smaller and similar to those of other 
abdominal ganglia. Thus the anterior one is 
the true meiathoracic ganglion, while the pos- 
terior one really belongs to the abdomen, and 
has only migrated to the metathorax. The pre- 
sence of the two ganglia in one segment is 
unique and has not been recorded in any other 
insect. This unique and unexpected feature led 
Newport to believe that there is only one gan- 
glion in the metathorax as usual and thus he 
committed the error of noting only seven gan- 
glia. The first abdominal segment also pos- 
sesses a ganglion and this is unexpected that 
there can be another ganglion between the 
metathoracic and the first abdominal ganglia. 
This unexpected feature led him to believe that 
there was only one ganglion in the metathora~x. 
On the basis of Newport’s observations Imms 
has wrongly concluded that the nervous sys- 
tem of Gryllotalpdis an exception to those found 
in other Orthopteroid insects. 

In higher insects there is a tendency for the 
nerve ganglia of the abdominal region to migrate 
to the thoracic region and become fused with 
the ganglia there. In Gryllotalpa the anterior 
abdominal ganglion has migrated very close to 
the metathoracic ganglion but actual fusion has 
not taken place, and therefore, it may be in- 
ferred that Gryllotalpa is more highly evolved 
than other Orthopteroid insects. 
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The nerves from each ganglion consistently 
go to the segment in which the ganglion had 
its origin and on this basis the migration of a 
ganglion is decided in the adult stage, but in 
Gryllotalpa actual migration is seen. 


. 1. g.l-g.5, abdominal ganglia; Acs. g, mesotho- 
abdominal segments. 

The remaining four abdominal ganglia are 
situated in the first, third, fifth and eighth 
abdominal segments. 

Snodgrass? has recorded that the ganglia are 
subject to a displacement anteriorly, so that a 
ganglion belonging to some particular segment 
may actually lie in a more anterior segment. 
In Gryllotalpa, however, there is a posterior 
displacement of the ganglion, the ganglion 
situated in the eighth abdominal segment inner- 
vates the seventh segment also, and therefore 
it may be regarded that to this ganglion the 
ganglion of the seventh segment has also fused, 
thus there is a posterior displacement of the 
ganglion. The posterior displacement of a gan- 
glion has been recorded for the first time. 

A detailed account of the nervous system 
will be published elsewhere. 


Dept. of Zoology, 
The University, Lucknow, 
April 7, 1954. 


1. Imms, A. D., 4 General Tyext-book of Entomology, 
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R. RAKSHPAL. 


CLEISTOGAMY IN TIL (SESAMUM 
ORIENTALE 

CLEISTOGAMY in Sesamum orientale does not 
appear to have been reported so far, although 
it has often been observed in rice,! oxalis spp. 
and some grasses.” 

Detailed study of these cleistogamous flowers 
of sesame and their breeding behaviour was 
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made and the observations are summarised be- ° 
low : 

Flowers greenish purple and smaller than the 
normal ones; calyx green, five sepalous, ses- 
sile, lanceolate ; entire with acute apices; tip 
of the corolla greenish purple and rest of the 
flowers never open; stamens normal, greenish 
with anther lobes reflexed with broad connec- 
tive region; pollen grains usually normal ex- 
cept a few found empty, small and oval in 
shape; ovary normal with style persistent, 
mostly functional except a few non-functional 
ones. Seed-setting was normal except for a 
few empty and shrivelled seeds. 

Some of the cleistogamous flowers when 
crossed with the pollen of their sister plants 
indicated normal fertilization and seed-setting 
showing two types of fruits: (i) normal locu- 
lar capsules with normal seeds and few empty 
and shrivelled seeds, (ii) normal locular cap- 
sules splitting longitudinally at maturity with 
some ovules replaced by parenchymatous out- 
growths bearing glandular hairs. Cleistogamy 
seems to insure close inbreeding and therefore, 
the purity of the variety can be maintained 
without the use of selfing bags and other devices 
for controlling the hereditary characters. 

Agri. Research Inst., R. N. SRIVASTAVA, 
Sabour (Bhagalpur), Bihar, 
February 4, 1954. 


1. Bhide, R. K., Agr. Journ. Znd., 1914, 9, 211. 
2. Emerson, F, W., Basic Botany, 1941, p. 300. 


NEODIPLOSTOMOIDES MILVII, N. SP. 
(FAMILY DIPLOSTOMIDAE: 
TREMATODA) 


A DOZEN specimens of these flukes were collect- 
ed from the intestine of a common kite, Milvus 
migrans govinda, captured in the suburbs of 
Allahabad. Neodiplostomoides milvii, n. sp. has 
a broadly elongated body divided distinctly into 
two parts by a shallow constriction. Forebody 
possess very minute backwardly-directed spines. 
It is distinguished by the presence of terminal 
and circular oral sucker, a transversely elon- 
gated acetabulum and a oval holdfast organ 
with a prominent central aperture. The adhe- 
sive glands are present and there are no pseudo- 
suckers. Prepharynx is small. Pharynx mus- 
cular and the oesophagus is absent. Hind body 
is longer than the fore-body. The anterior 
testis is dumb bell-shaped and the posterior 
one presents a H-shaped appearance with pos- 
teriorly compressed arms. Vesicula seminalis 
is well developed and S-shaped. The oval 
ovary, with a notch on the anterior margin 
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lies in the first quarter of the hind body. 
Wedge-shaped Mehlis’s gland is located on the 
ventral left side of the body. A large hammer- 
headed genital bulb, characteristic of the genus, 
is located dorsal to the genital cone. It covers 
most of the space of the genital atrium. Vitel- 
laria extends from the level of pharynx to 
genital atrium. Eggs are few. 

Neodiplostomoides milvii, n. sp. is disiin- 
guished from the only known species N. mehrii 
Vidyarthi (1938) by the presence of vesicular 
ends at the extremity of each intestinal czecum, 
shape of the testes and the Vesicula seminalis, 
shape and position of the Mehlis’s gland and 
the number of eggs present. 

The definition of the genus Neodiplostomoides 
Vidyarthi (1938), amended in the light of the 
present species a fuller description of the new 
termatode and a definition of the new species 
will be given in a fuller paper to be published 
elsewhere. 

University of Allahabad, 
Allahabad, April 22, 1954. 


V. K. 


STUDIES ON THE BREEDING 

BEHAVIOUR OF PENNISETUM 

(P. CLANDESTINUM HOCHST. 

VAR. KABETE) 

Tue breeding behaviour of the two varieties of 
Pennisetum clandestinum, viz., Kabete and 
Rongai is under investigation. The Kabete 
variety with exserted anthers (Fig. 1) and 


P. clandestinum var. Kabete, showing 


ers. 
Fic. 2. P. clandestinum var. Rongai, with non- 
exserted anthers. Shows only the bifid stigma. 
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good pollen is male fertile and the Rongai 
variety (Fig. 2) with non-exserted anthers and 
no pollen is completely male sterile.| The two 
varieties were crossed using Kabete as the 
male parent. The progeny resulting from this 
cross included both male fertile plants resem- 
bling the male pareni Kabete variety, and male 
sterile plants (maternal) resembling the female 
parent Rongai variety... To explain these re- 
sults a hypothesis that the Rongai variety is a 
facultative apomict producing the male fertile 
plants by sexual reproduction, and the male 
sierile ones by apomixis, was put forth. Cyto- 
logical evidence showing the formation of both 
haploid and diploid embryo sacs was adduced 
in support of that hypothesis.» However, the 
possibility that similar results could be got if 
Kabete variety is heterozygous. (Tt) for a domi- 
nant gene (T) responsible for male fertility 
and the Rongai variety homozygous (tt) for 
its recessive allele (t) responsible for male 
sterility, although in a 1:1 ratio, suggested it- 
self. But the difficulties involved in crossing 
to raise a large number of progeny prevent 
this suggestion being subjected to a statistical 
analysis. Nevertheless, the suggestion was veri- 
fied by selfing the Kabete variety for, if Kabete 
variety is heterozygous then on selfing it should 
seggregate the male sterile Rongai variety. 


220 selfed seeds of Kabete variety were 
sown. 202 of them germinated and 198 grew 
to maturity and flowered 5 months later. All 
these 198 plants resembled Kabete variety in 
forming exserted anthers and good pollen. 
Since Kabete variety also is presumed to be a 
facultative apomict, at least some of the 198 
plants that grew to maturity should have been 
formed by sexually formed seeds and should 
have seggregated the male sterile Rongai 
variety if it were heterozygous for male steri- 
lity. The absence of seggregants indicates that 
the Kabete variety might be homozygous for 
the dominant gene responsible for male steri- 
lity (TT). However, it is possible to get the 
same result, i.e., formation of progeny resem- 
bling the parent Kabete variety, if the latter 
reproduces exclusively by apomixis in spite of 
its being heterozygous for male sterility. Since 
there is no way of distinguishing the sexually 
formed plants of the homozygous parent variety 
from the apomictically formed plants of the 
heterozygous ones, it is not possible to say defi- 
nitely whether any of these 198 plants are 
formed sexually. Experiments to determine 
whether Kabete variety is a facultative apomict 
are in progress and will be reported separately. 
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Grateful acknowledgement is made _ to 
Dr. P. M. N. Naidu and Prof. L. N. Rao for 
facilities and kind encouragement. 

Dept. of Botany, K. N. NARAYAN. 
Central College, Bangalore-1, 
July 6, 1954. 


1. Moser, H., Division of Agronomy, University of 
California, Davis (Unpublished work). : 

2. Narayan, K. N., PAD. Thesis, Univ. of Calif., 
1951. 


SEPTATE EPIDERMAL AND COLLEN- 
CHYM?¢ CELLS IN THE TENDRILS OF 
VITIS REPENS W. AND A. 

It is well known that even the mature epi- 
dermal cells as well as the underlying cortical 
cells are capable of further division but the 
divisions in the epidermis are usually by radial 
walls.! In the tendrils of Vitis repens, the cells 
of the mature epidermis divide by radial, peri- 
clinal and even oblique walls, giving rise to a 

septate condition. 

Fig. 1 shows in cross-section a pari of the 
epidermis of an old coiled tendril. The outer 
wall is prominently thickened and euticularised. 
The outer and inner angles of the epidermal cells 


FIG, 1. Portion enlarged from a cross-section of a 
tendril,x 400. 

Fic. %. Surface view of the epidermis, x 225. : 

FIG. 3. Longitudinal corrugations of the epidermis, 
x 375. d 

Fics. 4 and 5. Portions of the convex and concave 

side of a tendril in cross-section, X 165. 

FIG. 6, Surface view of the septate epidermis, x 225, 
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sometimes show collenchymatous thickening. The 
outer epidermal surface has teeth-like projec- 
tions, which are normally absent in the basal 
part of the tendril. In surface view, they 
appear as longitudinal stripes (Figs. 2, 3). They 
are most probably connected with the percep- 
tion of the mechanical stimuli (Haber- 
landt?). Figs. 4 and 5 represent portions of 
the convex and concave sides of a tendril in 
cross-section. Some of the epidermal cells of 
the concave side have divided by thin-walled 
septa which are radial, periclinal, or oblique. 
Fig. 6 shows such a septate epidermis in sur- 
face view. This condition is probably a struc- 
tural adaptation of the concave side of the 
tendril. 

The collenchyma cells of the tendril may 
become septate. 

Grateful thanks are due to Prof. P. Mahesh- 
wari for suggestions and to Shri I. N. Solanky 
for facilities. 


Biology Dept. 
M.T.B. College, Surat, 
June 1, 1954. 


J. J. SHAH. 
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RHYNCHAENUS MANGIFERAE, 

A SERIOUS MANGO PEST IN THE 
UTTAR PRADESH 
Rhyncheenus mangiferce Mshll, not so far re- 
ported from U.P. has attained an epidemic 
form, specially in the Western Districts of the 
State. Till now it has been recorded in Ceylon! 

and South India.? 

The adult commonly known as Flea weevil 
belongs to the family Curculionide. It is 
1-7mm. long and dark brown in colour. The 
weevil appears in the month of February and 
remains active upto May. The eggs laid singly 
in the flowers and occasionally on the lower 
side margin of the young leaves, hatch in 2-3 
days. The tiny white grubs mine the thalmus 
of the flowers and buds and attain a length of 
3mm. in 3-4 days. Pupation also occurs in- 
side the same. Pupa is 1-7mm. long and the 
adult emerges in 2-3 days. 

After the bloom is over, the weevil multi- 
plies on malformed inflorescence and young 
leaves. When the latter are used for egg- 
laying, the grubs mine the ribs and pupate 
there. 

The affected flowers and buds wither and dry 
while the latter even do not open. The infesta- 
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tion is about 40 per cent. and it is particularly 
severe in Langra variety where it reaches 60-70 
per cent. In severe cases, swarms of the weevils 
have been observed clustering on the inflores- 
cence and tender foliage where they eat the 
leaf content and leave only the net works of 
veins. The weevils when disturbed, take only 
a short flight and settle down readily. There 
appears to be more than eight overlapping 
generations during the active period. 

The pest has now become fully established 
and is one of the main reasons of poor setting 
of mangoes. It needs immediate attention for 
control. 

The author is indebted to Dr. R. N. Mathur 
of Forest Research Institute, Dehra Dun, for 
identifying the pest. 

Govt. Horticultural Res. Station, S. M. Smnau. 
Saharanpur, U.P., May 10, 1954. 


1. Hutson, J.C., Report om the Work of Entomo- 
logical Division, Adm. Dir. Agric., Ceylon, 1931, 
pp. D111-D121, Colombo, 

2. Ramakrishna Ayyar, T. V., Agric. Res. /mnst. 
Pusa Bull., 1922, 125, p. 21. 


A RAPID COLORIMETRIC METHOD 
FOR THE EVALUATION OF ORGANIC 
MATTER OF SOILS 
In the course of field experimental work in 
the Community Project areas in Madhya 
Pradesh, it was found necessary to evolve a 
quick and simple method for the estimation of 
organic matter in soils, which could readily be 
applied in places where usual laboratory facili- 
ties are not available. A number of modifica- 
tions of the Schollenberger’s' method for the 
rapid estimation of organic matter in the soil, 
have been developed during the past few 
years. On the basis of these modifications?.*.4 
a colorimetric method has been worked to serve 
as a field test for the soils of Madhya Pradesh. 
The procedure adopted is, in short, as follows: 

One flat spoonful (roughly 1g.) of soil is 
placed in a hard glass test-tube and to this 
2ml. of 2-5N potassium dichromate and 2-5 ml. 
of strong sulphuric acid are added. The 
tube is shaken up from time to time and allow- 
ed to stand for 10 minutes. After the soil set- 
tles, 3-4 drops of the upper clear liquid are 
poured in the depression of a porcelain tile and 
the colour is matched with the colours of the 
standard plate. 

The standard colour plate was prepared by 
taking soils with 3, 2, 1-5, 1 and -7 per cent. 
of organic matter, treating them by the above 
method and recording the colours formed. The 
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colours developed were bright green, dirty yel- 
lowish green, dark brown, brownish yellow and 
reddish brown and could easily be distinguish- 
ed from each other. 

Soils from areas under different crops were 
examined by this method and the results com- 
pared with the Allison’s® modification. The 
following table gives the figures of analysis in 
case of a few samples: 


Percentage of organic 


matter 
Description of soil _ 
(Cx1-724) method 
Orange garden soi], Ubali 1-35 1-5 
Soil under cotton from the 0-91 1-0 
field of a cultivator, Akola 
Nagpur College Farm soil 1-39 1-5-2 
under cotton 
Soil from a cultivator growing 0-67 0-7 
wheat, Tharsa 
Baitul Farm soil 0-68 0-7 
Soil under paddy from 1-48 1-5 
Adhartal Farm, Jabbalpur 
Wardi soil, Sindewahi 1-3 1-0-1-5 
Soil from a cultivator growing 1-94 1-5-2 
paddy, Bhandara District 
Dorsa soil, Raipur 0-66 0-7 
Company garden soil, Chanda 1-19 1-0-1-5 


It will be seen that the values obtained by 
the above technique compare fairly well with 
the actual percentages as obtained by Allison’s 
method. 

A rough estimate of the percentage of nitro- 
gen in the soil could also be obtained from the 
organic matter percentage by dividing the 
figure by 18 (1-724 x 10-11) and has been found 
to agree with the percentage of nitrogen ac- 
tually estimated. 

Trials of this method made on fields receiv- 
ing different manurial treatments have shown 
that it could very conveniently be used as a 
rapid field test for finding the organic matter 
requirement of a soil. A detailed account of 
this method will be published elsewhere. 

The author is thankful to Shri R. C. Shri- 
vastava for his kind interest. 


Agric. Res. Institute, 
Nagpur, June 1, 1954. 


R. H. Josnt. 


1. Schollenberger, C. J., Soil Sci., 1927, 24, 65. 

2. Thomas, R. P. and Williams, R. C., Proc. Soil 
Sci. Soc., 1936, 1, 243. . 

3. Khanna, K. L., Prasad, S. N. and Bhattacharya, 
P. B., Proc. Jad. Acad, Sci., 1949, 30, 11. 

4. Rubea Pachees, J. De. La, Uppez- Robeo, F. B., 
Hey Fourth Inter. Congr. Soil Sc., 1950, 

1. 
5. Allison, L. E., Soil Sci., 1985, 40, 311. 
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REVIEWS 


Energy Transfer in Hot Gases. (NBS, USS. 
Dept. of Commerce, Washington 25 D.C.), 
1954. Pp. 126. Price $1.50. 

The book under review is a collection of 
papers presented at the Symposium on Energy 
Transfer in Hot Gases, held by the National 
Bureau of Standards, U.S.A., during 1951, the 
year of the 50th anniversary of iis establish- 
ment. The subject is of great importance both 
from theoretical and practical standpoint, since 
with this is connected the fundamental problem 
of the generation and utilisation of energy from 
combustion processes in means of motive power 
such as the aero engines, jet engines, rockets, 
etc. 

Appropriately enough, the approach is mainly 
spectroscopic, since spectral studies have in re- 
cent years contributed a good deal to a better 
understanding of combustion processes. Spec- 
troscopic methods have the great advantage 
over the chemical ones in so far as they give 
information about the intermediate products 
of extremely short life-time without the intro- 
duction of extraneous disturbing factors. The 
spectroscopic data is obtained by first identify- 
ing the emitting radicals and secondly by: as- 
certaining the energy state of these radicals by 
determination of vibrational, rotational and 
translational temperatures through intensity 
measurements. Though by now, radicals like 
OH, CH, C,, CO, have been identified with 
complete certainty in hydrocarbon flame 
spectra, there is one which is still eluding 
identification and that is the one which gives 
rise to some 37 bands between 4,100-2,500 A 
which were first discovered by the reviewer. 
They were provisionally attributed to HCO; 
more work was needed to fix the emitter with 
certainty. Two papers on this subject, one 
from the National Bureau of Standards and the 
other from the Canadian Research Council, 
giving an account of their recent researches are 
greatly welcome. 

Several papers are devoted to the discussion 
of equipartion of energy from the measure- 
ments of the vibrational and rotational tempe- 
ratures of the important radical of OH. There 
are three papers on the new subject of the 
infra-red spectra of combustion phenomena. 
From the Johns Hopkins University comes an 
important paper on the “Energy Distribution 


of CO Molecules in CO-O, Flames”. Dr. Ber- 
nard Lewis gives an excellent summary of the 
present position of the theories of flames. 

To a research worker this collection of papers 
is of great value, giving an idea of the trend 
of research on combustion in America and 
England, where the results obtained have imme- 
diate application to aero engines, jet engines 
and rockeis. W. M. Varpya. 


Crystal Structures, Vol. III. By R. W. G. 
Wyckoff. (Interscience Publishers, Inc.), 1952. 
Price $ 14.50. 

This volume contains Chapters XIV and XV 
dealing respectively with benzene derivatives 
and with alicyclic and heterocyclic compounds, 
together with carbohydrates. The general plan 
follows the earlier volumes, each chapter be- 
ing divided into text, tables, illustrations and 
bibliography, each section being separately 
paginated. Although it takes some time to get 
used to this scheme, the book is quite conve- 
nient to refer, once its contents have become 
familiar. 

As the earlier volumes were not reviewed in 
this journal, it may be worthwhile mentioning 
that the book has been issued in loose-leaf 
form, so that future data could be inserted in 
the appropriate places. While no doubt this is 
an excellent idea, the device used for keeping 
the sheets together requires improvement. 
During the few months that the volume has 
been in use in the writer’s laboratory, the 
sheets were found to have a tendency to curl 
up and crease. 

Each structure is briefly described in the 
text with comments on the X-ray data used 
and the arrangement of the atoms. The first 
table in each chapter lists all the compounds, 
together with the information as to where their 
unit cell dimensions and space group may be 
found, the page where the structure is described 
in detail and also the literature reference in 
brief. Succeeding tables give the space group, 
crystal axes and number of molecules per unit 
cell. The illustrations have all been specially 
drawn for this edition; both projections as 
well as packing drawings are shown. One 
cannot but admire the enormous patience and 
the meticulous care which have been put in 
for making the volume free from errors and 
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omissions. Crystallographers owe a great debt 
of gratitude to Dr. Wyckoff for this gigantic 
effort of his. These volumes should definitely 
find a place in every laboratory devoted to 
crystallography and solid state physics. 

G. N. RAMACHANDRAN. 


Fibre Microscopy. By A. N. J. Heyn. (Inier- 
science Publishers, Inc.), 1954. Pp. xiii + 
407+ xii. Price $5.50. 

The volume under review is specially intend- 
ed to introduce the subject of fibre microscopy 
to the young student and is doubly welcome, 
since most of the existing handbooks on the 
subject have been written mainly for research 
work. 

With the influx of synthetic fibres into tex- 
tile manufacture, a student of textile techno- 
logy is at present expected to have an ele- 
mentary knowledge of the physical and chemi- 
cal characteristics of the various fibres in con- 
trolling the manufacturing processes, in test- 
ing and in various other problems in the mill, 
while more advanced knowledge is expected 
from the research worker. The book serves 
very well the requirements of both the cate- 
gories of workers. 

The material of the book consists of a general 
classification of fibres, a detailed description of 
the microscope including its manipulation and 
maintenance, preparation of stained and un- 
stained slides of whole fibres and cross-sections, 
hand and mechanical sectioning, micrometry 
and recording of observation including photo- 
micrography, various keys for fibre identifica- 
tion, application of polarizing microscope in in- 
vestigating submicroscopic structure, description 
of the structure and general characteristics of 
various fibres and application of special optical 
methods such as dark field illumination, opti- 
cal staining and dispersion staining, etc. 

In dealing with each of the above aspects, the 
author has very wisely given the theoretical 
background of the topic in the beginning, and 
describes simple laboratory experiments—mark- 
ing off clearly experiments intended for the 
beginner from those required for advanced 
students. The material in each chapter is 
arranged in a way easy to grasp. 

At the end of each chapter a list of refer- 
ences on the topic is given to enable the stu- 
dent to have further knowledge in any parti- 
cular aspect of the topic in which he may be 
interested in. The list of reagents, with their 


methods of preparation and uses, and the photo- 
micrographs of most of the fibres, both length- 
views and cross-sections, are very useful. 
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In the reviewer's opinion, if the material of 
the book is arranged in the serial order of 
Chapters I, II, VI, VIII, X, XII, XIV (General 
microscopy), III, IV, V, IX, XI, XIII, XV, 
XVI, XVII, XVIii (Structure and general 
characteristics of various fibres), XIX (Iden- 
tification of fibres), XX, XXI, XXII (Polaris- 
ing microscopy and special optical methods), 
the material will be easier for the student to 
digest. B. C. Monanry. 


A New Periodic Table of the Elements. By 
S. I. Tomkeieff. (Chapman & Hall), 1954. 
Pp. 36. Price 10 sh. 

The title of the booklet is to some extent 
misleading. Neither the representation on a 
cone-shaped surface nor based on the structure 
of the atom is new, but the combination of the 
two may be considered a new picture. The 
publication is a useful essay on the subject, 
particularly for the theoretical background it 
provides at the beginning. The tables also give 
useful information. The author has, however, 
made statements some of which are controver- 
sial and others of doubtful accuracy. For in- 
stance, copper is not considered a transition 
element while silicon is put down as a metal. 
Meisel has reported on the dimorphic charac- 
ter of scandium in 1939, but the present pub- 
lication reports that the metal has not been iso- 
lated. Similarly, Sidgwick in the publication 
on Chemical Elements states that “practically 
all the rare earth elements have by now been 
got in the metallic state”, while the present 
publication reports that many of the lanthanide 
metals have not been isolated. The discovery 
of hydrogen is much earlier than 1766, and 
Cavendish himself remarks about others who 
had prepared the gas before him. 

S. V. A. 


Structure Reports. Vol. 10 for 1945-46. Gen. 
Ed. A. J. C. Wilson. (Published for the 
International Union of Crystallography by 
N. V. A. Oosthoek’s Uijgerers Mij, Utrecht), 
1953. Price D. Fl. 45. 

Structure Reports require no introduction to 
the crystallographer, containing as it does a 
critical review of the structural data available 
in papers from widely different sources during 
the year concerned. These data are given so 
completely that “no further structural informa- 
tion would be gained by consulting the paper 
itself”. The present volume follows the arrange- 
ment in the volumes published earlier. It is 
divided into three sections—I, Metals; II, In- 
organic Compounds; and III, Organic Com- 
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pounds. Each report contains information 
usually arranged in the following order: name, 
formula, papers reported, unit cell, space 
group, atomic positions and parameters, inter- 
atomic and intermolecular distances, material, 
discussion, details of analysis and references. 

Since this is the first time that this series is 
being reviewed in Current Science, it may be 
mentioned that structure reports are intended 
to be a continuation of Strukturbericht, which 
stopped publication during the last war. The 
reports for 1947-48, Vols. 11 and 12 have al- 
ready appeared, and the gap is now being filled. 
Material, not of direct interest from the struc- 
tural standpoint, is generally omitted or only 
briefly indicated, except in the case of those 
occurring in Russian or other inaccessible jour- 
nals, in which case they are presented in greater 
detail. This is indeed a commendable arrange- 
meni. The reviewer feels that the inclusion of 
the address of the authors after each reference 
(in a shortened form, as for instance in Ameri- 
can Chemical Abstracts) would be helpful to 
readers in getting reprints, if the journal con- 
cerned is not available. 

The printing and get-up leave nothing to be 
desired. Compilations of this type are of in- 
estimable value to the research worker and the 
International Union of Crystallography is to be 
warmly congratulated for having undertaken 
the task and carried it through. 

G. N. RAMACHANDRAN. 


The Geology of Ireland. By G. K. Charles- 
worth. (Oliver & Boyd, Edinburgh), 1953. 
Pp. 276. Price 25 sh. 

The author has traced the geology of Ire- 
land, from the pre-Cambrian to the recent, 
through eight chapters. In an introduction he 
defines the scope of geology and explains vari- 
ous geological terms like alluvium, bedding, 
pitch, faults, etc. Ireland has had a troubled 
geological history as evidenced by several un- 
conformities, and repeated phases of igneous 
activity. Several formations are unrepresented 
in Ireland like the pliocene, miocene, oligocene, 
oolites and the Devonian. 

In his account of the pre-Cambrian, the 
author draws constant parallels to the rocks 
of Scotland—the Lewisian gneisses, the Torri- 
donian sandstone, the Moine schists and gneis- 
ses, and the Dalradian; and notes the absence 
of the Torridonian in Ireland. He observes, 
“The Irish Dalradians, on account of their 
widest extent, variety and persistence, and 
scientific features, constitute one of the most 
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important series of rocks in the country”. The 
palacozoic rocks, their fauna and flora, are de- 
scribed with great vividness. The origin of 
rocks and their ecenomic importance, the gene- 
tic relationship of fossils, their environmental 
conditions and the resultant palwogeography, 
are clearly stated. The Ordovician igneous 
manifestation reached its climax in south-east 
Ireland, while the silurian igneous aciivity, 
which was quiescent in Britain, was feebly and 
sporadically active in Ireland as in Wales. 
Want of space prevents an analysis and a 
summary of other chapters, but they are de- 
lightfully written in a fascinating language. 
This is a book not only on the geology of Ire- 
land, but also on the various principles of geo- 
logy, and their application to the fields of pet- 
rology, palzontology and stratigraphy, though 
illustrated in regard to the geological forma- 
tions of Ireland. 
P. R. J. 


Geological Maps. By G. W. Chiplonkar. (Das- 
tane Brothers’ Home Service, Ltd., Poona), 
1952. Pp. 92. Price Rs. 7-8-0. 

The volume represents a useful summary of 
lectures delivered by the author to students of 
the B.Sc. standard in geology in the Banaras 
Hindu University. The inclusion of references 
to standard works such as those by Levin, Bil- 
lings, Chalmers and others would perhaps have 
enhanced the value of the work. 

In the matter of interpretation of geological 
maps, the author has chosen for a first illus- 
tration maps 88 and 89 from Indian Coal strata, 
which are rather complicated, as compared with 
illustrations in other text-books. The drawings 
are badly printed, and they spread out. The 
printed lines themselves sometimes illustrate 
faults and folds, e.g., p. 67. But for these 
defects, which are obviously faults of printing, 
the book is a good text-book for students of 
Indian Universities, who go up for the B.Sc. 
Degree. 


Tables for the Use of Geologists, Prospectors 
and Mining Engineers. Revised Second Edi- 
tion. By N. L. Sharma. (Indian Society of 
Engineers, Calcutta), 1953. Pp. ii+ 30. 
Price Rs. 5. 

The author has compiled these tables, not to 
help the readers in identifying mechanically 
any particular specimen by the method of eli- 
mination, but rather to give them comparative 
and collective information about mineral and 
rocks, as well as to show the economic import- 
ance of minerals and their distribution in 
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India. Prof. H. H. Read, in his foreward, says, 
“The Tables, I am sure, will be of value to the 
public, to whom they are addressed’’. 

The public will surely find the information 
in Table 18 useful, because it gives the occur- 
rence of economic minerals in India, and with 
the help of Table 20, it may be possible for 
them to make a preliminary identification of 
minerals. Tables 1 and 11, on crystal systems, 
and the optical characters of minerals may not 
have any appeal to the layman. The book, as 
a whole, gives information on crystals, mine- 
rals, rocks and ores, in the form of short notes, 
useful to students whose major study is not 
geology, such as engineers and technologists, 
who have to brave a year of geology before 
they take up their professional degrees. 

P. &..d. 


Minerals for the Chemical and Allied Indus- 
tries. (Chapman & Hall), 1954. Pp. 692. Price 
75 sh. 

The industrial civilization of today makes 
increasing demand on a wide variety of mine- 
rals. Minerals and metals which a few years 
ago were hardly more than scientific curiosi- 
ties are now finding employment in chemical, 
metallurgical and allied industries, in the pro- 
duction of refractories, ceramics, glasses, paints, 
alloys, electronic appliances and numerous 
other specialized goods of use in modern tech- 
nologies. 

The book under review is not a treatise on 
mineralogy for the use of college and university 
students, but is a compendium of intelligence 
on the present-day industry, marketing and 
utilization of minerals and metals, and pre- 
sents matter-of-fact information on the pro- 
duction, source of supply, processing and ex- 
traction of useful products from them. About 
80 raw products of mines are dealt with in this 
manner; these include non-metallic minerals, 
ores, metals, salts, clays, sands, rare earths and 
native elements, the main objective being to 
provide factual and standard data of value to 
producers and consumers of the producis dealt 
with. Each mineral, after its definition, is con- 
sidered under the headings of extraction, world 
production, ore dressing and beneficiation uses 
and appliances, followed by a select biblio- 
graphy for readers who want further informa- 
tion. At places standard specifications of the 
British Standards Institution and the US. 
National Stockpile are also appended. 174 use- 
ful tables giving chemical composition, trade 
and standard specifications, figures for produc- 
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tion and consumption are included, and the 
possibilities of substitute minerals and com- 
pounds doing duty for scarce minerals and 
metals are indicated. 

The work should prove of use to producers, 
manufacturers and consumers of mineral raw 
and fabricated materials, who will find in its 
pages carefully sifted information presenting 
recent developments in meeting consumer 
demands, commercial statistics and up-to-date 
techniques. There is a good index. With the 
steady growth of mineral and metal industries 
in India the book should prove of, interest to 
Indian manufacturers as providing the right 
type of technical and statistical intelligence. 

The price of the book, 75 shillings, consider- 
ing that there are no illustrations, charts or 
maps, may be regarded as high but one soon 
realizes that the collecting of data and con- 
stants of the description given above, with 
which the pages of the books are filled, must 
have implied much labour and cost. 

D. N. Wapta. 


Table of Secants and Cosecants to Nine Signifi- 
cant Figures at Hundredths of a Degree. 
(NBS Applied Mathematics Series 40.) (Order 
from Government Printing Office, Washing- 
ton 25, D.C.) Pp. 46. Price 35 cents. 

The recent demand for many-figure tables 
of the trigonometric functions with the argu- 
ment in decimal division of a degree has prompt- 
ed this publication. It is a useful companion 
to the previously published tables of sines and 
cosines to 15 decimal places at hundredths of 
a degree (Applied Mathematics Series 5). The 
entries are considered correct to within six- 
tenths of a unit in the last place given. 


Progress in the Chemistry of Fats and Other 
Lipids, Vol. 2. Edited by R. T. Holman, W. O. 
Landberg and T. Malkin. (Pergamon Press, 
London), 1954. Pp. 348. Price 63 sh. 

In recent years a great need has been felt by 
scientific investigators for the periodic publi- 
cation of authoritative digests of recent advances 
in several fields of biochemistry, particularly 
in the more rapidly progressing areas of scienti- 
fic research, such as chemistry of fats and other 
lipids. Volume I of the present series has al- 
ready appeared. 

The volume under review is the second of the 
series, and consists of the following seven well- 
written articles on different topics: (i) the 
polymorphism of glycerides, (ii) autoxidation 
of fats and related substances, (iii) nutritional 
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significance of the fats, (iv) the surface pro- 
perties of fatty acids and allied substances, 
(v) urea inclusion compounds of fatty acids, 
(vi) infra-red absorption spectroscopy in fats 
and oils, and (vii) counter-current fractiona- 
tion of lipids. The article by H. J. Duel Jr. on 
the nutritional significance of the fats is per- 
haps the most thorough, exhaustive and up- 
to-date treatment dealing in an excellent man- 
ner with every aspect of the subject. Mention 
may also be made of the chapter on infra-red 
absorption spectroscopy and another on coun- 
ter-current fractionation of lipids, two very 
useful techniques, which have recently come to 
be widely used in the study of fats and oils. 
The inclusion of such a variety of topics is 
particularly helpful since the interests of the 
lipid specialists often extend to areas that may 
be quite unrelated to their own. In fact, the 
volumes in this series are intended to come 
out yearly, and to include chapters on all types 
of research in: fats, whether biological, chemi- 
cal or industrial. After reading the first two 
volumes, there is no doubt that biochemisis will 
eagerly look forward to the future publications 
in this series. 
P. S. SARMA. 


The Biochemistry of Genetics. By J. B. S. Hal- 
dane. (George Allen and Unwin, London), 
1954. Pp. 144. Price 15 sh. net. 


This new book by Professor Haldane is the 
first of its type to be published on the sub- 
ject of the biochemistry of genetics. As the 
author himself remarks, ‘it is emphatically not 
a text-book’; nevertheless, it admirably sum- 
marises the basic and more important of the 
facts dealing with the elements of genetics as 
well as the biochemical genetics of moulds, 
yeasts, bacteria, viruses, higher plants, higher 
animals and man, and as such should help to 
fill the gap in the text-book-shelf of the teacher 
and student of biochemistry. In fact, by choos- 
ing suitable examples from a mass of published 
work and placing them in clear and simple 
language, the author has succeeded remark- 
ably in providing a much-needed bridge bet- 
ween the ‘pure geneticist’ and the ‘pure bio- 
chemist’ and shown to them how inseparable 
the two aspects are in presenting a true pic- 
ture of the living cell. What is even more 
remarkable about this book is the rational and 
the balanced development of the subject cha- 
racterised by the judicious selection of refer- 
ences rather than mere chronological treat- 
ment. 
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The reviewer unhesitatingly recommends 
this volume to both the biologist and the bio- 

chemist. J. V. B. 

Books Received 

Metabolic Integrations. By P. G. Watson. (W. 
Heffer & Sons., Cambridge), 1954. Pp. 12. 
Price 4 sh. 

A Historical Survey of Petrology. By F. Y. 
Loewinson-Lessing. Translated by S. I. 
Tomkeieff. (Macmillan & Co.), 1954. Pp. 
x+112. Price 12sh. 6d. 

Optical Image Evaluation. (NBS Circular 526), 
1954. Pp. 289. Price $ 2.25. 

A Treatise on Applied Hydraulics. Fourth 
Edition. Revised and Enlarged. By H. Addi- 
son. (Chapman & Hall), 1954. Pp. vii + 724. 
Price 56sh. 

The Optical Properties of Organic Compounds. 
Second Edition. By A. N. Winchell. (Acade- 
mic Press Inc.), 1954. Pp. xviii + 487. Price 
$ 12.00. 

Report of the Rothamsted Experimental Station 
for 1953. Pp. 227. Price 7sh. 6d. 

History of Indiam Pharmacy. Vol. I. Second 
Edition. By G. P. Srivastava. (Pindars Ltd., 
Calcutta-20), 1954. Pp. xiv+276. Price 
Rs. 12-8-0. 

Bioiogical Applications of Freezing and Dry- 
ing. Edited by R. J. C. Harris. (Academic 
Press Inc.), 1954. Pp. xii +415. Price $10.00. 

Elements and Atoms in Greek and Indian 
Thought. By N. S. Subramanya Sastry. 
(Copies from the Bangalore Press, Mysore), 
1954. Pp. 74. Price Rs. 3-8-0. 

Survey of Research Problems in Plastics with 
Special Reference to the Development of 
Plastics Industry in India. (Council of 
Scientific and Industrial Research, New 
Delhi), 1954. Pp. 155. Price Rs. 5. 

Nutritional Factors and Liver Diseases, Vol. 57. 
Art. 6. By K. Schwarz and 58 other scien- 
tists. (Annals of the New York Academy 
of Sciences). Pp. 615-962. Price $ 4.50. 

The Standing Wave or Hydraulic Jump. Second 
Edition. Revised and Enlarged. (Publication 
No. 7 of the Central Board of Irrigation and 
Power.) (The Manager, Govt. of India Press, 
Simla), 1950. Pp. x + 146. Price not given. 

Bibliography of Soil Science and Fertilizers 
with Reference to India. Bulletin No. 74. 
Compiled by K. K. Guha Roy. (The Indian 
Council of Agricultural Research), 1954. 
Pp. iv+ 131. Price not given. 

Monomolecular Layers. Edited by H. Sobotka. 
(American Association for the Advancement 
of Science, Washington D.C.), 1954. Pp. 
vii + 207. Price not given. 
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Occurrence of Oidiopsis taurica (Lev.) Salmon 
on a New Host Ricinus communis L. 


Sri. P. P. Chiddarwar, M.A.C.S. Laboratories, 
Poona-4, writes as follows: 

Since publishing a note on the above sub- 
ject (Curr. Sci., 1954, 23, 198), the author finds 
that the occurrence of this fungus on Ricinus 
communis L. has been recorded previously by 
Ramakrishnan and Narasimhalu (Curr. Sri., 
1941, 10, 211). The author’s record is there- 
fore not a new one, but only a new record of 
the host in the Bombay State. 


World Calendar 


Prof. M. N. Saha, Chairman, Calendar Reform 
Committee, explained the basic idea of the pro- 
posed World Calendar at a meeting of the com- 
mittee for non-governmental organizations of 
the U.N. Economic and Social Council held in 
Geneva on July 7, 1954. 

Under the plan, each year would be divided 
into four equal quarters, each of which would 
have 91 days. The first month of each quarter— 
January, April, July and October—would have 
31 days each. This would give a year of 364 
days and the final day of each year, Decem- 
ber 31, would have no week day denomination, 
but be known as World Day. In a leap year a 
similar day would be inserted after June 30 
to be known as Leap Year Day. 

If the World Calendar was started in 1961 
on a Sunday, the last day of the year would 
be World Day. Thus, 1962 would start on a 
Sunday and so would every year until 1965, 
but 1964, the next leap year, would have an 
additional day, Leap Year Day inserted 
after the last day of June in _  addi- 
tion to the usual World Day. Thus, the 
ensuing year 1965, would also start on a Sun- 
day. Each quarter would begin on a Sunday. 
The second months of each quarter—February, 
May, August and November—would begin 
on a Wednesday and the other months— 
March, June and December would begin on 
a Friday. It is clear that the World Calendar 
violates no scientific principles nor would it 
interfere with religious calendars. 


New Sky Atlas 

The Palomar Observatory in California, 
United States, will soon publish the first volume 
of a five-volume sky atlas resulting from a six- 


year survey of the heavens. The atlas will con- 
tain 1,758 photographs, each 14” square, the area 
covered by each print being about as large as the 
bowl of the Big Dipper (the ploughshare of the 


.Plough). American astronomers have been able 


to map about three-quarters of the entire sky, 
all that is visible from Mount Palomar, to a 
distance of 500 miilion light years. It is ex- 
pected that about 100 copies will be issued for 
the use of observatories, universities and 
scientific institutions—UNESCO. 


New Directory of International Scientific 
Organizations 


A second and revised edition of the ‘Direc- 
tory of International Scientific Organizations’ 
has been issued by UNESCO. It contains 
entries on 264 organizations as against 202 in the 
first edition. These are grouped in three main 
chapters: Basic Sciences, Applied Sciences 
and Miscellaneous. 

For each organization listed, the following 
information is given: official name, address, 
nature and aims as well as a short history ; 
governing bodies and officers, members and 
commissions; facilities, such as laboratories, 
libraries, etc.; financial resources; frequency of 
meetings; voting procedures; relations with 
other international organizations; publications; 
bibliographical details of publications contain- 
ing references to the organization and supple- 
mentary information likely to interest readers. 
Price $ 2.50. 


Interlingual, Scientific and Technical Dic- 
tionaries 


A “Bibliography of Interlingual, Scientific 
and Technical Dictionaries” (Revised and en- 
larged edition) has been published by UNESCO. 
It contains a list of 1629 dictionaries and glos- 
saries which give the equivalents in two or more 
languages of technical terms relating to any of 
the 237 different branches of the natural 
sciences and their applications in engineering, 
technology, medicine and agriculture. The dic- 
tionaries referred to in this bibliography are 
specialized works of practical use to translators, 
librarians and other concerned, and are design- 
ed to facilitate the task of those engaged in 
technical translations. Price $1.75. (On sale 
at National Distributors of UNESCO publica- 
tions.) 
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Bhagirath 

A monthly journal bearing the above title 
has been inaugurated by the Ministry of Power 
and Irrigation, Government of India, with a 
view to keep the public informed about the 
progress of the irrigation and power projects 
in the country. The inaugural number contains 
authoritative articles on the Bakra-Nangal 
Project, Trisuli Power Project, Power Develop- 
ment in the Punjab and such like. The journal 
is bound to be of service to the large section 
of the public for whom it is intended. Copies 
can be had from the Director, Publications 
Division, Old Secretariat, Delhi. 


Prof. K. S. Krishnan 


Prof. K. S. Krishnan, Director, NPL, Delhi, 
has been elected Vice-President of the Inter- 
national Union of Pure and Applied Physics 
for a second term, at the recent meeting of 
the International Union held in London. 


Identification of the Common Cold Virus 


Electron microscope studies by a team of 
scientists from the Walter Reed Army Hospital 
in Washington, and the University of Maryland 
have revealed that the common cold virus looks 
like a billiard ball about three-millionths of 
an inch thick. The studies also indicate that 
it resembles the viruses of influenza and 
measles. 


Fresh Light on Nuclear Decay 


The discovery of a new fundamental particle 
or a new mode of decay of known particle, 
was observed by Dr. G. Shrikantia, working 
under Drs. E. P. George and A. J. Herz in the 
Sydney University, in one of 100 special photo- 
graphic plates which had been exposed to cos- 
mic radiation 14 miles above the earth. 

The “event” recorded in the plate appeared 
to be the stopping of one nuclear particle and 


from the points where it stopped there emerged. 


five particles, at least three (probably four) of 
which are likely to be electrons. Such an event 
is believed to be unique. 

The particular interest in the discovery 
derives from the fact that five particles have 
emerged from the point of decay of one nuclear 
particle, at least three or four of which are 
likely to be electrons. There is no case on record 
in which so many charged particles have ap- 
peared to diverge from the same point. Accord- 
ing to Prof. H. Messel, Department of Physics, 
Sydney University, the discovery is likely to 


Science 


throw fresh light on the problem of nuclear 
decay. 


The Royal Institute of Chemistry 


An Examination for the Associateship of the 
Royal Institute of Chemistry will be held in 
Delhi in the latter half of January 1955. Forms 
of application for permission to enter may be 
obtained from the Registrar, Royal Institute of 
Chemistry, 30, Russell Square, London W.C. 1, 
or from the Hon. Secretary of any of the Local 
Sections of the Institute in India, and must be 
returned direct to the Institute in London so as 
to arrive not later than 30th October 1954. 

Hon. Secretaries of the Local Sections in 
India: R. Rajagopalan, Indian Institute of 
Science, Bangalore-3; K. V. Sundaram Ayyar, 
3, Jagadiswara Street, T’Nagar, Madras-17; 
A. M. Tyabji, Somerset Cottage, 61-D, Bhula- 
bhai Desai Road, Bombay-26; G. S. Saharia, 
Department of Chemistry, The University, 
Delhi-8; K. B. Sen, C/o. Bird & Co., Ltd., Coal 
Department, Calcutta. 


THPC for Fireproofing 


A new organo-phosphorus compound deve- 
loped at the U.S. Southern Regional Research 
Laboratory is reported to be far superior to 
any previously known anti-flame substance. 
This is tetrakis (hydroxymethyl) phosphonium 
chloride (HOCH,), PCl, THPC. It is produced 
by a reaction between phosphine, formaldehyde 
and hydrochloric acid, and one American com- 
pany has begun manufacturing it on pilot-scale 
for experimental supplies. Unlike some of the 
anti-flame chemicals now used for treating cot- 
ton, THPC is not water-soluble and is there- 
fore not lost in laundering; tests of THPC- 
treated cotton fabrics after as many as 15 
launderings have shown that the standard flame 
test can still be passed. Another advantage 
claimed for THPC is that it does not reduce 
the tearing or breaking strength of cotton fab- 
rics at all appreciably ; and it appears to give 
improved crease-resistance. 


CORRECTION 


Vol. 23, No. 6, p. 186: Note on “Catalysed 
Polymerisation of Styrene in Toluene”, Equa- 
tion (2) should read as follows: 

1 _ (kik)? BY? ke 

Vol. 23, No. 6, p. 201: Review on “Analysis 

of Deformation” in Column 1, line 33, read 2 «; 


for 
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